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1. Introduction 


The purpose of this report is to inform flASA Headquarters and 
NASA Langley of progress made on Grant HSG-1046, "An Analytical Study 
of Effects of Aeroelasticity on Control Effectiveness," during the 
period July 1975 through December 1975. This is the inird progress 
report submitted to NASA on this grant. 

Structural Complexity Study (Task-E) has been completed. All the 
vn'ng planfoms studied are described in Section 2. For all these plan- 
formsj structural influence coefficients (SIC's) were calculated by 
using the KU Aeroelastic (structural part) and NASTRAN -programs (ref, 1 
and 2). The resulting matrices are compared with experimental results 
in Section 3. 

All data needed for the Transonic Aircraft Technology (TACT) pro- 
ject (Task-3) are available. At the present time, an effort is under- 
way to understand the FLEXSTAB (ref. 3) input and output for use under 
this task. 
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2. Description of Wings 

The winj-> •investigated herein were of either solid or built-up 
type construction. The solid wings are shown in figures 1 through 3 
and their characteristics are given in Tab''e 1. The built-up wings 
are shown in figurt-s 4 through 10 and their characteristics are given 
in Table 2. 

2.1 Wing Definitions for KU Aeroelastic Progi^am 

A list of input data needed by KU Program {Structural Part - ref. 1) 
for calculating structural influence coefficient matrix is given 
below to illustrate the extent of the work involved. 

a. Unit loading points location 

b. Elastic axis coordinates 

c. Bending stiffness (El) of elastic axis segments 

d. Torsional stiffness (GJ) of elastic axis segments 

e. lASIGN - array 

The experimental layout provides the location for the unit loading 
points; whereas, the elastic axis coordinates and the El - and GJ - 
values for all the wings must be determined. A computer program was 
written to provide this information for solid wings and its basis is 
discussed in the Appendix. The lASIGh' - array is obtained manually. The 
unit loading points and elastic axes for solid wings are shown in 
figures 11 through 13; and input data listed in Tables 3 through 5. 
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Calculation of the input data for all built-up winqs is done manually. 
The unit loading points and elastic axes for these wings are shown in 
figures 14 through 20 and input data listed in Tables 6 through 13. 

2 , 2 Wing Definitions for NASTRAN Program 

The solid wings structural influence coefficient matrices obtained 
from NASTRAN are calculated by assuming the wings to be composed of 
several traingular and/or quadrilateral plate elements. NASTRAN does 
not use variable thickness plate elements and thus average thickness 
of the elements are employed. Figures 21 through 23 show the arrange- 
ment of elements used for solid wings. 

Built-up wings 1 through 7 are modeled by using triangular and/or 
quadrilateral plates, shear panels and rods. The upper and lower surfaces 
are represented by plates, the spars and ribs by shear panels, and the 
flanges by rods. The unit loading points of the wings are used as grid 
points to define all the structural elements. 

Built-up wing 8 is more complicated than the others. Its experi- 
mental data is for only one unit loading point {at the wing tip) and 
the presented deflections and rotations are only along the center line 
of the outboard section. The wing is approximated by a beam, as shown 
in figure 24. Its grid points, bending moment of inertias (I), and 
torsional constants (J) for the beam elements, are determined manually 
and given in Table 14, 
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3. Discussion of Results 

Theoretical and experimental results are compared in this section. 
Most of the experimental results presented deflection influence 
coefficients (DIC's) only. The KU program, which uses slender beam 
method (SBM), calculates streamwise rotational influence coefficients 
(RIC*s); whereas, the NASTRAN program, which employs the actual elastic 
properties of structure, calculates both DIC's and RIC's. The appropriate 
comparisons are made for the DIC's and RIC's. All the wings studied are 
discussed next. 

a. Solid Wing 1 

Experimental deflections and rotations for this wing are 
given for a wing-tip load of 5 pounds {ref. 4). Figure 25 
shows the deflection and rotation comparison. The NASTRAN 
results underestimate the experimental deflections and 
rotations, while the SBM results exceed both the measured 
and NASTRAN rotations. However, the theoretical and experi- 
mental results correlate very well for this wing. 

Solid Wing 2 

Experimental deflections for this wing are known only for 
a unit load at point 10 (ref. 5). Figure 26 shows compari- 
son between experimental and NASTRAN deflections for the 
loading mentioned above. Under this loading, NASTRAN over- 
estimates the deflections. RIC's, obtained by SBM and 
NASTRAN, are compared in Table 15. The two sets of RIC's 
match sporidicaliy. Therefore, no definite trend could be 
established for this wing. 
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c. Solid kh'nq 3 

Experimental DIC's for this v.'ing are given in ref. 6. 

Measured and NASTRAN - DIC's are compared in Table 16. 

These DIC's match very well when the deflection and load- 
points are away frum the root. SBM and NASTRAN - RIC's are 
compared in Table 17, These RIC's match, to some extent, when 
load- and rotation-points are near the elastic axis and away 
from root (see figure 13). 

d. Built-up Wing 1 

Measured and NASTRAN - DIC's for 100 pound loads are compared 
In Table 18. The agreement between the two is very good. 
SBM-and NASTRAN - RIC's for unit loads are compared in Table 19. 
These RIC's are in overall fair agreement. 

e. Built-up Wing 2 

Measured"and NASTRAN - DIC's for 100 pound loads are compared 
in Table 20. For most points, NASTRAN predicts lower deflec- 
tions than the experiment. SBM-and NASTRAN - RIC's for unit 
loads are given in Table 21. The RIC's predicted by the SBM 
are of larger magnitude than the NASTRAN ones. 

f. Built-up Wing 3 

Measured-and NASTRAN - DIC's for 100 pound loads are given in 
Table 22. NASTRAN deflections are smaller than the experi- 
mental ones. The SBM and NASTRAN - RIC's for unit loads 
are given in Table 23, At most of the points, the two sets 
of RIC“s have nearly the same magnitude. 
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g. Built-up Wing 4 

Measured-and NASTRAN - DIC‘s for 100 pound loads are given 
in Table 24. NASTRAN deflections are smaller than the experi- 
mental ones. The SBM~and NASTRAN - RIC's for unit loads are 
given in Table 25. At most of the points, SBM predicts larger 
rotations than NASTRAN, but the agreement between the tm is 
fair. 

h. Built-up Wing 5 

Measured-and NASTRAN - DIC’s for 100 pounds loads are given 
in Table 26. The NASTRAN deflections are smaller than the 
experimental ones. The SBM -and NASTRAN - RIC's for unit loads 
are given in Table 27. At most of the points, the two sets 
of RIC's have nearly the same magnitude. 

i . Built-up Ninq 6 

Measured-and NASTRAN - DIC's for 100 pound loads are given in 
Table 28. The NASTRAN deflections are smaller than the experi- 
mental ones. SBM - and NASTRAN - RIC's for unit loads are 
given in Table 29. These RIC's match well at only a few points 
for which no definite trend could be established. 

j. Built-up Wing 7 

Measured-and NASTRAN - DIC's for 100 pound loads are given in 
Table 30. The NASTRAN deflections are smaller than the experi- 
mental ones, but the difference between the two is less than 
for Built-up Wing 6. SBM - and NASTRAN - RIC's for unit loads 
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are given in Table 31. These RIC's match at only a few points. 
No definite trend could be established for this wing also, 
k. Built-up Wing 8 

Experimental deflections and rotations for this wing are given 
for a wing-tip load of 2,500 pounds. Figure 27 shows deflection 
and rotation comparison. The NASTRAN deflections and rotations 
are larger than the experimental ones and the SBM rotations 
are even larger than those of NASTRAN. The overall agreement 
between experiment, SBM, and MASTRAN-results is fair. 
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4. Conci usion 

In most wings studied, experimental deflections are larger than 
those predicted by NASTRAN. These larger experimental deflections 
could be due to the mechanical construction of the wings. The reasons 
for the NASTRAN predicted deflections to be higher than the experimental 
ones in two cases are discussed below. 


a. In the NASTRAN modeling of the solid cropped delta wing 
of aspect ratio 0.889, plate elements of large aspect ratio 
(2.82) have been used near the leading edge; whereas, the 
NASTRAN Theoretical Manual (ref. 2) suggests that aspect 
ratios of plate elements should be close to unity. This 
could not be corrected due to lack of time and may account 
for the difference noted. 

b. In the NASTRAN modeling of the aspect ratio 4.22 built- 
up wing, the carry through box section at the root has been 
approximated by a beam, which may be an over simplification of 
experimental model. In making this simplification, it is 
possible that smaller torsional - and bending - stiffnesses 
have been assumed. 


Rotational influence coefficients obtained by using slender beam 
method and NASTRAN programs do not match exactly at any particular point 
on all the wings studied. The smallest difference between the two sets 
of rotations occurs, for untapered solid- and built-up - wings of aspect 


ratio between 2 and 6, when load- and rotation-points are on the elastic 
axis. For the load or rotation-points away from the elastic axis, 
this difference increases but is still reasonable. The larger difference 
is due to the SBM assuming the rigid links between the elastic axis 
endpoints and the load- and rotation-points; whereas, the NASTRAN 
employs the actual elastic properties of the structure. 

Nc definite trend of agreement in RIC's of SBfl and NASTRAN is 
established for solid wings of near unity aspect ratio and tapered 
built*up of aspect ratio 1.33. 
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6. Appendix: Description of the Procedure Used for Calculating the 

Elastic Axis of Solid Wings Having Symmetrical 
Airfoil Sections. 


Method 

Elastic axis for a wing is def-*ned by the locus of shear centers. 
The following definitions and assumptions are used in this Appendix 
for calculating shear centers » moment of inertias (I), and torsion 
constants (0) for solid wings. 

a. Break Lines: A break line on a planform is a streamwise line 
which connects the leading- and trail ing -edges and occurs when 
either the leading- or trail ing-edge has a slope discontinuity. 

Root and tip chords are also considered as break lines. Three 
break lines are seen in the example presented in figure A.l» and 
they are 1-1*, 2 - 2 ' 3 and 3-3’. 

b. The airfoil coordinates at any station, between the two break 
lines, are obtained by linear interpolation. 

c. The center of gravity, "I,“ and "J" of airfoil sections are 
obtained by assuming the airfoil consisting of trapezoidal and 
triangular segments (figure A. 2). 

d. The distance between the center of gravity and shear center 
for a symmetrical section is given by (ref. 9), 

3 

'C :=- ^ 

where is the Poisson's Ratio; and x and t are as shown in 
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figure A. 3. The e's are used along with the center of qravicy 
locations, to find the shear centers. 



Figure A. 3 Definition of "e" 

e. The elastic axis has to be perpendicular to the root chord. 

So, near the root It is approximated by a circular arc. The 
radius of this arc is equal to the distance between the trailing 
edge of root chord and the shear center of airfoil section obtained 
by drawing a perpendicular from trailing edge of the root chord 

to the previous elastic axis. 

f. Iteration Process: This process is begun by finding the shear 

centers of airfoil sections at all the break lines. These shear 
cenf 'S are connected by straight lines, and thereby give the first 
approximation of the elastic axis [figure A. 4). Next, the shear 
centers of the airfoil sections perpendicular to the first approximate 
elastic axis are obtained. This procedure results in a second 
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approximation of elastic axis (figure A. 4). Further, approximations 
are made by calculating shear centers of airfoil sections perpendi- 
cular to previous elastic axis. When two consecutive iterations 
yield almost the same elastic axis location, the process is 
terminated. 

A computer program which does the preceding will be presented 
in the next progress report. 



Figure A. 4 Example Planform - Elastic Axis Approximations 


Table 1. Characteristics of Solid Wings 


— 

Solid Wing 
Number 

Cross-section 

Thickness 

(Inches) 

Thickness 
Rati 0 

Leading-edge 
sweep (deg.) 

Taper 

Ratio 

Aspect 

Ratio 

j. 

Reference 

Number 

1 

Constant 

thickness 

0.37 

— 

45 

1.0 

6.0 

4 

2 

Constant 

thickness 

0.532 

— 

45 

0.059 

0.889 

5 

3 

Double 

wedge 


0.02 

45 

0.0 

1.0 

6 
















Table 2. Characteristics of Built-up Wings 


Built-up Wings 
Number 

— 

Skin thickness 
(Inches) 

— . - ■ 

Leading-edge 
sweep (deg.) 

Taper 

Ratio 


Reference 

Number 

1* 

0.063 

0 

1 .0 

■ 

4.0 

7 

2* 

0.063 

45 

1.0 

2,0 

7 

3* 

0.125 

45 

1.0 

2.0 

7 

4* 

0.063 

0 

1.0 

2.0 

7 

5* 

0.063 

30 

;.o 

3.0 

' 7 

6* 

0.063 

45 

0.5 

1.33 

7 V- 

7** 

0.063 

45 

0,5 

1.33 

7 

8* 



0. 050 

45 

1.0 

4.22 

8 


* Spars are parallel to the leading-edge 
**Spars are parallel to the trail ing-edge 


mm 
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Table 3 KU Program Input Data for Solid Wing 1 


COOROINATCS OF UNIT LOADING POINTS AND LOADING POINT ASSIGNMENT 


1 

XC6 

YCG 

lASIGN 


INCHES 

INCHES 


1 

5,22590 

,55180 

2 

2 

5,36690 

1,08240 

3 

3 

5,64830 

1,57140 

4 

A> 

6,00000 

2,00000 

5 

5 

10,00000 

6,00000 

6 

6 

14,00000 

10,00000 

7 

7 

18,00000 

14,00000 

8 

8 

22,00000 

18,00000 

9 

9 

26,00000 

22,00000 

10 

10 

26,39780 

22,39780 

U 

n 

26,82840 

22,82840 

12 

12 

27,33640 

23,33640 

13 

13 

28,00000 

24,00000 

14 


COORDINATES OF ELASTIC AXIS SEGMENTS ELASTIC AXIS TORSIONAL AND BENDING STIFFNESS 


I 

XEA 

yea 

T 

El 

GvJ 


INCHES 

INCHES 


LBo"IN,*»2 

Lb,°IN*^M^2 

1 

5,17160 

0,00000 

1 

,33120E^06 

,605J,8F.*08 

2 

5,22590 

,55180 

2 

,28920E+06 

,35363E*08 

3 

5,38690 

1,08240 

3 

,26600E-c06 

o26iaPE«0P 

4 

5,64830 

1 ,57140 

4 

,25560E+06 

,2?960F*OB 

C. 


O ft A rt A 


^?53l OE+06 

o22281E+08 

b 

o o V Cl 0 0 0 

o V U U \f Cl 



U Cm t-m ^ A 

6 

lOoOOOOO 

6,00000 

6 

,253l0E+06 

,22?81E+0fi 

7 

14,00000 

10,00000 

7 

o253l0E*06 

,22281F. *08 

8 

18,00000 

14,00000 

e 

,253S0E+06 

,222B1E*0H 

9 

22,00000 

18,00000 

9 

o253l0E*06 

,22281E*0B 

10 

26,00000 

22,00000 

lO 

o25560E*06 

o22947E+08 

11 

26,39780 

22,39780 

U 

,26600E<-06 

,2592EE*08 

12 

26,82840 

22,82840 

12 

,?8920E*06 

. 33474 1>0« 

13 

27,33640 

23,33640 

13 

,33120E*06 

o50798h *08 

14 

28,00000 

24,00000 









mm 



mm mm 

SmmjitA 

j 

1 



Table 4 

KU Program 

Input Data for Solid Wing 2 




coordinates of unit 

LOADING POINTS AND LOADING POINT ASSIGNMENT ^ 

i 




I 

XCG 

YCG 

1ASI6W 






INCHES 

INCHES 






1 

7,75000 

5,00000 

3 




2 

15,25000 

5,00000 

4 





3 

22,75000 

5,00000 

6 





4 

30,25000 

5,00000 

7 





5 

15,25000 

12,50000 

0 

j 




6 

22,75000 

12,50000 

9 

, 




7 

30,25000 

12,50000 

10 





8 

22,75000 

20,00000 

11 





9 

30,25000 

20,00000 

12 





10 

30,25000 

27,50000 

13 

j 

COORDINATES 

OF elastic axis segments 

ELASTIC 

AXIS TORSIONAL 

AND BENDING STifFNtSS 

I 

XEA 

yea 


I 

El 

GJ 


INCHES 

INCHES 



LBo“IN,*«2 

LB,-IN,«*2 i 

1 

21 oOOOOl 

OoOOOOO 


1 

,43284E*07 

,6900iE*10 ! 


2 

21 a06328 

1 o28100 


2 

,39089E*O7 

,b0512E+10 


3 

21o25247 

2p54952 


3 

,37329E*07 

,39025E*1O 


4 

21a56573 

3o79323 


4 

o35404E+0? 

,33415fc+l0 


5 

22o00002 

5,00002 


5 

,34437E-»07 

,3060?f+l0 

i 

6 

22cl0000 

5,24163 


6 

,32708E-»07 

o2fa405t+l0 1 


7 

23»20000 

7,89997 


7 

,30460E+07 

,21209F-+10 

j 

8 

23o66000 

9,01164 


8 

,28270E+07 

, 17081 E + 10 

1 

9 

24s7200n 

11,57331 


9 

,25l29E+07 

, 12041E+10 

I 

1 

10 

25ofi400vT 

14,27998 


10 

,21267E+07 

,7A54lE+09 

i 

U 

?7o40n00 

10,04998 


u 

0 17434E+07 

,4074?E+C9 

1 

12 

?8o50000 

20,70832 


12 

,U959E + 07 

0 16923H>0 9 


13 

31 oPOOOO 

27,23333 


13 

,547S3E+06 

„20775E*08 

14 

33 0 00000 

31,58333 


14 

,27972E+06 

, 17487£*07 

15 

33^00000 

31 ,80000 


15 

,26«64E+06 

, I5533t>0? 

16 

33®O0000 

32,00000 




M.J 

(■O 


















V il 1 i 
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Table 5 KU Program Input Data for Solid VJing 3 



COORDINATES OF UNIT LOADING POINTS AND LOADING POINT ASSIGNMENT 


I 

XCG 

YCG 

IAEI6N 


INCHES 

INCHES 


1 

loOSOOO 

,50000 

2 

2 

2ol5000 

,50000 

2 

3 

3c25000 

,50000 

3 

4 

4o35000 

,50000 

4 

5 

5o45000 

,5000^ 

6 

6 

1 o95000 

1,50000 

4 

7 

2o85000 

1,50000 

5 

8 

3o7S000 

1 ,50000 

7 

9 

4o65000 

1,50000 

8 

10 

5o55000 

1 ,50000 

10 

11 

2o8500n 

2,50000 

9 

12 

3o5S000 

2,50000 

10 

13 

4o25000 

2,50000 

11 

14 

4„95000 

2,50000 

12 

15 

5o65000 

2,50000 

13 

16 

3,75000 

3,50000 

13 

17 

4o25000 

3,50000 

14 

18 

4o7B000 

3,50000 

15 

19 

5o25000 

3,50000 

16 

20 

5o75000 

3,50000 

17 

21 

4 o650 0 0 

4,50000 

18 

22 

4o95000 

4,50000 

19 

23 

bo 250 0 0 

4,50000 

20 

24 

5,55000 

4,50000 

21 

25 

5ott5000 

4,50000 

22 

26 

5,55000 

5,50000 

23 

27 

5,75000 

5,50000 

24 

28 

5,95000 

5,50000 

25 


1 

1 

i 



r\> 

O 


1 1 t. a 
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Table 5 (Continued) KU Program Input Data for Solid Wing 3 


coordinates of elastic axis segments elastic axis torsional and hfmding stiffness 


1 

XEA 

yea 

I 

El 

G J 


INCHES 

INCHES 


LB.-lNo*»2 

Lh,»IN. ^*2 

1 

3<,42698 

0.70000 

I 

o554?7E^-04 

.52859E+07 

2 

3o44276 

.28452 

2 

.4312BE+04 

.35874fc+07 

3 

3o4899l 

.56556 

3 

.34297E+04 

.27210E+07 

4 

3o567fl4 

.83966 

4 

.27685E+04 

.22355E+07 

5 

3„67561 

1.10346 

5 

.22087E+O4 

.1894 1 K+07 

& 

3o77l90 

1.30630 

6 

. 19626E+04 

. 16242E + 07 

7 

3,84617 

1.46276 

7 

. 15715E+04 

.13006F+07 

8 

4 o 01756 

1.82381 

B 

ol2407E*04 

. 10268E+07 

9 

4^07469 

1.94416 

9 

. 10300E + 04 

0 85 24bE + 0 6 

10 

4 0 20038 

2.20094 

10 

.77968E+03 

,645?6t>06 

11 

4o32607 

2.47371 

U 

.57447£-t-03 

.47543^+06 

12 

4,45747 

2.75052 

12 

.39346E *03 

0 32563E +06 

13 

4o62315 

3.09954 

13 

.27093E+03 

.22422E+06 

14 

4,70884 

3.28006 

14 

.20456E+03 

. 16929E+06 

15 

4o80597 

3.48466 

15 

. 149P5E+03 

. 12352E + 06 

16 

4,89730 

3.67722 

16 

.10629E+03 

.87968F+05 

17 

4.99450 

3.88182 

17 

.63475E+02 

.52532E+05 

18 

5.17160 

4.25491 

18 

.35063E+02 

.29O18E+05 

19 

5.22873 

4.37526 

19 

.26100E+02 

.21600E+05 

20 

5.28587 

4.49561 

20 

. 18978E + 02 

0 1570hE+05 

21 

5.34300 

4.61596 

21 

.13426E+02 

0 11 11 IK + 05 

22 

5.40013 

4.73631 

22 

0 57453E +01 

o 47548E * 04 

23 

5.72577 

5.42231 

23 

o36839E+00 

.30488E+03 

24 

5.76576 

5.50656 

24 

Q 1 9594E + 0 0 

. 16216E+03 

2b 

5.80004 

5.57877 

25 

.85653E-f)l 

.70886E+02 

26 

5.85717 

5.69912 

26 

.17691E-01 

. 1 4h42E •*- 02 

27 

6.00000 

6.00000 





ro 

rti J 
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Table 6 KU Program Input Data for Built-up Wing 1 


COORDINATES OF UNIT LOADING POINTS AND LOADING POINT ASSIGNMENT 


I 

XC6 

YCG 

lASIGN 


INCHES 

INCHES 


1 

OoOOOOO 

30o00000 

4 

2 

3o75000 

30,00000 

4 

3 

7o50000 

30,00000 

4 

A 

Uo25000 

30,00000 

4 

S 

iSoOOOOO 

30,00000 

4 

6 

OoOOOOO 

20,00000 

3 

7 

3c.750t)0 

20,00000 

3 

8 

7,50000 

20,00000 

3 

9 

1U25000 

20,00000 

3 

10 

15,00000 

20,00000 

3 

u 

OoOOOOO 

10,00000 

2 

12 

3,75000 

10.00000 

2 

13 

7,50000 

10,00000 

2 

14 

11,25000 

10,00000 

2 

15 

15,00000 

10,00000 

2 


COORDINATES OF ELASTIC AjfiS SEGMENTS ELASTIC AXIS TORSIONAL AND BENDING STIFFNESS 


I 

XEA 

YEA 

! 

tl 

GJ 


INCHES 

INCHES 


LB,=IN,**2 

Lb, "IN,**? 

1 

7,50000 

0,00000 

1 

,65140E+07 

o 54564E * 0 7 

2 

7,50000 

10,00000 

2 

,65140E+07 

0 G4 5G4E *07 

3 

7,50000 

20,00000 

3 

,65140E+07 

e 64564 E * 0 7 

4 

7,50000 

30,00000 





Table 7 KU Program Input Data for Built-up Wing 2 


coordinates of unit loading points and loading point assignment 


I 

XC6 

INCHES 

YCG 

INCHES 

EAS36N 

1 

2K21000 

2I92IOOO 

12 

2 

26c51000 

21 ,21000 

16 

3 

31 odlOOO 

21 ,21000 

16 

4 

37oll000 

21,21000 

16 

5 

42„41000 

21,21000 

16 

6 

14«14000 

14,14000 

9 

7 

19o44000 

14,14000 

10 

8 

24o74000 

14,14000 

ll 

9 

30 o04000 

14,14000 

13 

10 

35^34000 

14,14000 

15 

U 

7o07000 

7,07000 

4 

12 

12o37000 

7,07000 

S 

13 

17o67000 

7,07000 

6 

14 

22t,97000 

7,07000 

7 

15 

28927000 

7,07000 

fl 


Table 7 (Continued) KU Program Input Data for Built-up Wing 2 


COORDINATES OF ELASTIC AXIS SEGMENTS ELASTIC AXIS TORSIONAL AND BENDING STIFFNESS 


I 

XEA 

yea 

I 

El 

GJ 


INCHES 

INCHES 


LBo»lNo**2 

LB,-=IN,*»2 

1 

I3o7oonn 

0,00000 

I 

,02573E+O7 

.77256E+08 

? 

13o84000 

1,46000 

2 

e73187E+07 

,21 10HE*08 

3 

14„?700n 

2,87000 

3 

o67993E+07 

,86944E-»07 

4 

I4o96000 

4,17000 

4 

o65669E+07 

,66101t>07 

b 

15o90000 

5,30000 

5 

,65140E+07 

,645645+07 

b 

1 7o6700n 

7,07000 

6 

o65140E+07 

o 6456 4 F. +07 

7 

19„44000 

8,84000 

T 

,65l40E+07 

,64564f^ + 07 

8 

20o32000 

9,72000 

8 

o6Si40E+07 

.64564E+C7 

9 

22.09000 

1 1,49000 

9 

o65140E+07 

,645646+07 

10 

22.97000 

12.37000 

10 

o65140E*07 

,645645+07 

11 

24.74000 

14,14000 

n 

,65140E+07 

o b456i4E + 07 

12 

26,51000 

15,90000 

12 

,65669E*07 

,652166 +07 

13 

27.56000 

16,95000 

13 

o67993E*07 

,b8096E+07 

14 

?8o7l000 

18,10000 

14 

o73l0fE+O7 

,745315*07 

15 

30.05000 

19,63000 

15 

,82573E*07 

o86l71E+07 

16 

31,81000 

21,21000 
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Table 8 KU Program Input Data for Built-up Wing 3 j 

I 


COORDINATES OF UNIT LOADING POINTS AND LOADING POINT ASSIGNMENT 


1 

XCG 

YCG 

1ASI6N 


INCHES 

INCHES 


1 

21c21000 

21 o2iOOO 

12 

2 

26o51000 

2io2i000 

15 

3 

3U81000 

21o2!000 

16 

A 

37oU000 

2U21000 

16 

5 

42oA1000 

21 o2l000 

16 

6 

lAolAOOO 

lAolAOOO 

9 

7 

19oAA000 

14.14000 

10 

8 

2Ao7A000 

14,14000 

11 

9 

3 O 0 OAOOO 

lAolAOOO 

13 

10 

35o3A000 

14,14000 

15 

11 

7o07000 

7,07000 

A 

12 

12«37000 

7,07000 

5 

13 

17„67000 

7,07000 

6 

lA 

?2c97000 

7,07000 

7 

15 

28c27P00 

7,07000 

8 


r\i 

Ln 
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Table 8 (Continued) KU Program Input Data for Built-up Wing 3 


COORDIWATES OF ELASTIC AXIS SEGMENTS ELASTIC AXIS TORSIONAL AND BENDING STIFFNESS 


I 

XEA 

YEA 

I 

El 

GJ 


INCHES 

INCHES 


LB,-IN,»^>2 


1 

I3o70000 

OoOOOOO 

1 

,17362E+0R 

0 1417OE + 09 

2 

13<.84000 

1,46000 

2 

,15270E<-Ofl 

,38'308E + 0B 

3 

14o27000 

2,87000 

3 

,14113E+0B 

, 15920E+08 

4 

I4c96000 

4,17000 

4 

,13595E+08 

,12131E+0B 

b 

15,90000 

5,30000 

5 

ol3477Et-08 

, 11 84 6E +08 

6 

17o67000 

7,07000 

6 

0 13477E+08 

, 1 U^46F + 08 

7 

19,44000 

8,84000 

7 

,l3477E+08 

, 11846E + 08 

8 

20*32000 

9,72000 

B 

ol3477t+08 

, 1 1H46E + 08 

9 

22,09000 

11 ,49000 

9 

,l3477E+08 

,118466+08 

10 

22,97000 

12,37000 

10 

, 13477E+08 

, 11846E + 08 

11 

24,74000 

14,14000 

11 

,13477E+08 

, 11846L + 08 

12 

26,51000 

15,90000 

12 

, I3595E-^0H 

, ll^'7 3E + 08 

13 

27,56000 

16,95000 

13 

,141136+08 

, 125336+08 

U 

28,71000 

18,10000 

14 

ol5270E+08 

, 137B7E + 08 

15 

30,05000 

19,63000 

15 

,17362E*08 

,16061E+OB 

16 

31,81000 

21,21000 





ro 

C7> 


J 
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Table 9 KU Program Input Data for Built-up Wing 4 
coordinates of unit loadino points and loading point assignment 



I 

XCG 

YCG 

lASiGN 


INCHES 

INCHES 


i 

OoOOOOO 

15.00000 

4 

2 

3»75000 

15.00000 

4 

3 

7.5000(1 

15.00000 

4 

4 

1 1^25000 

15.00000 

4 

5 

15o 00000 

15.00000 

4 

6 

0 oOOOOO 

10.00000 

3 

T 

3o75000 

10.00000 

3 

8 

7,50000 

10.00000 

3 

9 

1K25000 

10.00000 

3 

10 

15.00000 

10.00000 

3 

11 

0.00000 

5.00000 

2 

12 

3.75000 

5.00000 

2 

13 

7.50000 

5.00000 

2 

14 

11.25000 

5.00000 

2 

15 

15.00000 

5,00000 

2 



coordinates 

OF ELASTIC AXIS SEGMENTS 

elastic 

AXIS TORSIONAL AND 

BENDING STIFFNE 

I 

XEA 

YEA 

I 

El 

6J 


INCHES 

INCHES 


LBo®IN.*fr2 

LS.->IN.««-2 

1 

7.50000 

0.00000 

1 

o65140E*07 

,645641: +07 

2 

7.50000 

5.00000 

2 

„65140E*07 

.64564E*07 

3 

7.50000 

10.00000 

3 

.65140E+07 

.64564E+07 

4 

7.50000 

15.00000 





ro 
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Table 10 KU Program Input Data for Built-up Wing 5 




SbM iniil 



COOROIIf'JATES OF UNIt LOAOIWG POINTS AND LOADING POINT ASSIGNMENT 


1 

«CG 

Yce 

lASIGN 


INCHES 

INCHES 


1 

15^,00000 

26=98000 

16 

2 

I9o33000 

26,98000 

19 

3 

23o66000 

26=98000 

20 

4 

27a99000 

26=98000 

20 

5 

32c32000 

25=98000 

20 

6 

1 OoOOOOO 

17=32000 

n 

7 

14=33000 

17=32000 

12 

8 

I0of 6000 

17=32000 

13 

9 

22=99000 

17,32000 

14 

10 

27=32000 

17=32000 

15 

n 

5=00000 

8,66000 

6 

12 

9=33000 

8=66000 

7 

13 

13=66000 

8=66000 

a 

14 

17=99000 

8=66000 

9 

15 

22=32000 

8=66000 

iO 


I 

I 


cx> 


} 

i 
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Table 10 (Continued) KU Program Input Data for Built-up Wing 5 



COOftDINATCS OF FLASTIC AXIS SEGMENTS ELASTIC AXIS TORSIONAL AND BENDING STIFFNESS 


I 

XFA 

YEA 

I 

El 

6J 


INCHES 

INCHES 


LB*»IN**^2 

Lb*<.IN*o-i»2 

1 

9^82000 

0.00000 

1 

*71856E+n7 

*158UF + 08 

2 

9o08oCO 

o98000 

2 

O68472E+07 

08994 BE +07 

3 

lOcOSOOO 

1*94000 

3 

*66383E+07 

*69476E+07 

4 

lQo39000 

2*87000 

4 

*65385E+07 

*65051E*07 

5 

I0o830t)0 

3,75000 

5 

*65l40E+07 

*64564E+07 

6 

lioBOoao 

4*91000 

6 

o65140E+07 

o64564E+07 

7 

12o58000 

6,79000 

7 

*65l40E+07 

*64564E+07 

8 

13o66000 

8*66000 

8 

*65I40E+07 

* 64 564E +07 

9 

14„74000 

10,5A000 

9 

*65140E+07 

*64564F. + 07 

10 

15o82000 

12,41000 

10 

*65140E+07 

*64564E+07 

1! 

16„50000 

13*57000 

11 

*65l40E+07 

o64564E + 07 

12 

17*58000 

15,45000 

12 

* 65 140 E + 07 

0 64 564E + 07 

13 

18o66nn0 

17,33000 

13 

,65140E+07 

o6456*E+07 

14 

19*74000 

19*20000 

14 

*65140E+07 

0 64H64E + 07 

15 

20<,fl2000 

21*07000 

15 

*65l40E+ 07 

*64564E+07 

16 

2 I 1 . 5 OOOO 

22*23000 

16 

*653fiSE+07 

,64864E+07 

n 

21*99000 

23*09000 

17 

*66383E +07 

*66098E+07 

18 

22*50000 

23*97000 

18 

*68472E+07 

*6B685E+07 

19 

23*05000 

24*92000 

19 

*71856E+07 

*72870E+07 

20 

23*66000 

25*98000 
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Table 11 KU Program Input Data for Built-up KMng 6 


COOPDXNATES OP UNIT LOADING POINTS AND LOADING POINT ASSIGNMENT 


I 

XCG 

YCG 

IA 5 IGN 


INCHES 

INCHES 


1 

21 o21000 

21o21000 

13 

2 

26o5l000 

21,21000 

14 

3 

3I08IOOO 

21,21000 

14 

4 

37^11000 

21 ,21000 

14 

5 

42o41000 

21,21000 

14 

6 

I4ol4000 

14,14000 

fl 

7 

19o44000 

14„14000 

9 

S 

24o74000 

14,14000 

10 

9 

30 0 O 4 OOO 

14,14000 

n 

10 

3bo34(l00 

14,14000 

12 

n 

42»41[)00 

14,14000 

13 

12 

7o07000 

7,07000 

3 

13 

12,37000 

7,07000 

4 

14 

17,67000 

7,07000 

5 

15 

22,97000 

7,07000 

6 

16 

26,27000 

7,07000 

7 

17 

35,34000 

7,07000 

9 

18 

42,41000 

7,07000 

10 



i 
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Table 11 (Continued) KU Program Input Data for Built-up Wing 6 

3 


COORDIWATES 

OF ELASTIC AXIS SEGMENTS 

ELASTIC 

Axis TORSION '. AND 

BENDING STIFFNESS [ 

I 

XEA 

VEA 

I 

El 

i 

GJ ^ 


INCHES 

INCHES 


LB,«=lN,'i>«2 

l.b,-lN,o»2 

1 

?5o9S000 

0,00000 

1 

,155745408 

,40195E*09 

2 

26„05000 

1,75000 

2 

ol4360E+0a 

ol405lE+09 i 

3 

?6o33000 

3,50000 

3 

,l3719E+oa 

,55320E+06 

4 

26o48000 

4,13000 

4 

,13436E408 

,37059E40B ; 

5 

2Go68000 

4,75000 

5 

,13158E40R 

,223int408 i. 

6 

26,98000 

5,75000 

6 

ol2717E*0B 

,15?07t*08 

7 

?7o68t)00 

7,38000 

7 

,12290E40B 

,l4067f408 

0 

28„00000 

8,30000 

8 

,11859E408 

,135l2E+08 1 

9 

28,80000 

10,25000 

9 

,111548408 

,126S9E + ()f' i 

10 

29,75000 

12,30000 

10 

, 1 04648*08 

,]lfti7F*nH 1 

U 

30,45000 

14,00000 

n 

,99140E+07 

,111041:408 |- 

12 

31,25000 

15,75000 

12 

,94H20t407 

,10555^408 \ 

13 

31,58000 

16,75000 

13 

0 86450 E + 0 7 

,986505*07 1 

< 

U 

31 ,81000 

21,21000 



'I 



t, 


s 


I 

3 

[ 

i 


L 
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Table 12 I(U Program Input Data for Built-up Wing 7 


COOROIS^ATtS OF UNIT LOADING POINTS AND LOADING POINT ASSIGNMENT 


I 

KCG 

YC6 

IA5IGN 


INCHES 

INCHES 


1 

21 o 21000 

21 o 2 l 00 n 

10 

2 

26»bl000 

21 o 21000 

1 1 

3 

31o81000 

21 o 2 lOOO 

11 


37ol3000 

2 lo 21000 

11 

S 

42o41000 

2K2I000 

11 

6 

lAoUOOO 

I4ol4000 

6 

7 

21o2l000 

14=14000 

7 

8 

26obl000 

14,14000 

8 

9 

31 08 IOOO 

14,14000 

9 

10 

37oll000 

14,14000 

10 

n 

42o41000 

14,14000 

n 

12 

7^07000 

7,07000 

2 

33 

UoHOOO 

7,07000 

3 

H 

21 <,21000 

7,07000 

4 

15 

26o51000 

7o07000 

5 

16 

3U81000 

7,07000 

8 

17 

37oli000 

7,07000 

7 

18 

42o4lOOO 

7,07000 

8 









Table 12 (Continued) KU Program Input Data for Built-up Wing 7 


COORDINATES OF ELASTIC AXIS SEGMENTS 

I XEA YEA 

INCHES INCHES 

1 26oi3000 OoOOOOO 

2 26o30000 2o55000 

3 26,55000 3o75000 

4 27,00000 5,25000 

5 27,55000 6,75000 

6 28,33000 6,63000 

7 29,25000 11,00000 

6 29,95000 12,80000 

9 30,68000 14,58000 

in 31,63000 17,00000 

11 31,81000 21,21000 


ELASTIC AXIS TORSIONAL AND BENDING STIFFNESS 

i EE GJ 

LBo°EN,'«H»2 LB, = IN,<h*2 

1 ,l5373E+08 ,3?579E*09 

2 ,14032E*08 ,82452E*0tJ 

3 ,13301E + 0B c32730E«-08 

4 ,12602E*08 ,16955E<0H 

5 ol2005E+08 al3964E+08 

6 oil389E+0ft ol3l97E*0B 

7 ,107?lE + 0tt .l?323ri*0R 

0 ,l0156E + 08 ,UB9?E + 08 

9 ,94070E+07 ,106ROE+06 

10 ,86470E+07 ,97440t+07 





i 


I 

CO [ 

CO I 










Table 13 KLI Program Input Data for Built-up Wing 8 



cooroiwates of unit loading points and loading point assignment 


I 

XCG 

YCG 

lASIGN 


INCHES 

INCHES 


1 

94o70000 

88,50000 

14 

2 

88»40000 

82,20000 

13 

3 

82o 10000 

7b„90000 

12 

4 

75o80000 

69,60000 

11 

5 

69o50000 

63,30000 

10 

6 

63o20000 

57,00000 

9 

7 

56o90000 

50,70000 

8 

8 

SO 06 OOOO 

44,40000 

7 

9 

44 o30000 

38,10000 

6 

10 

38,00000 

31,80000 

5 

11 

31,80000 

25,60000 

4 



COOROINATFS 

OF ELASTIC AXIS SEGMENTS 

ELASTIC 

AXIS TORSIONAL AND 

BENDING STIEFNbSS 


I 

XEA 

INCHES 

YEA 

INCHES 

1 

El 

LB,-IN,fi <^2 

GJ 

LB,-IN ,*<»2 

1 

1 

28,20000 

0,00000 

1 

,14190E^10 

0 HOOOOE +34 

1 

r 

r 

? 

28,60000 

8,00000 

2 

,I2870E*10 

,8OO0OE*34 

1 

3 

30,00000 

15,00000 

3 

, 1 117OE410 

,601 10E*09 

1 

4 

34,00000 

25,00000 

4 

,94710E+09 

,55550E«'09 

5 

40,00000 

34 ,00000 

5 

,94710E*09 

,50960E*09 

1 

6 

44,30000 

38,10000 

6 

o94710E*09 

,50960F>09 


7 

50,600 00 

44,40000 

7 

,94710E*09 

,5{)960E + 0 ^ 


8 

56,90000 

50,70000 

8 

o94710E+09 

0 50960 1> 0 9 

1 

9 

63,20000 

57,00000 

9 

,94710E+09 

,50960E*09 

I 

10 

69,50000 

63,30000 

10 

,94710E+09 

,60960E*09 

1 

n 

75,80000 

69,60000 

n 

o94?10E+09 

o50960E+09 


12 

82,10000 

75,90000 

12 

,947 1 0E + 09 

,50960E*09 

L 

13 

14 

88 ,40000 
94,70000 

82,20000 

88,50000 

13 

,94710E+09 

,509bnE+09 



45 * 
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Table 14 Details of Beam Elements Used in MASTRAN Modeling of Built-up Hing 8 


rMO-=POIWT 

» 

Y 

REAM ELEMENT 

MOM, OF INERTIA 

TORS, CONSTANT 


INCHES 

INCHES 


INCHES<»-!U 

INCHES-^ 

1 

?1 0? 

OcO 

1« 2 

135,15 

2. OE+27 

? 

?!.? 

SoO 

2- 3 

122.58 

2,0E*?7 

3 

Pic? 

IBoO 

3“ 4 

10fto39 

150 , 267 


3KR 

2Sc6 

4= 5 

90,20 

1 27.400 

5 

38c0 

3U0 

5° 6 

90.20 

127.400 

ft 

44 0 3 

3Bcl 

6'=> 7 

ROcPO 

127,400 

7 

SOcft 

44o4 

7= fl 

90.20 

127,400 

R 

5ftc9 

S0c7 

8™ 9 

90.20 

127.400 

tj 

ft3c? 

S7oO 

9=10 

90,20 

127.400 

jn 

ft9oS 

63c3 

10 = 11 

90,20 

1 27 .400 

11 

7S„R 

ft9o6 

11 = 12 

90,20 

1 27.400 

1? 

P?ol 

75,9 

12=13 

9 0.20 

127.400 

13 

8Rc4 

8?,? 

13=14 

90,20 

127.400 

14 

94 c 7 

8flo5 





cn 













r saswwa 


tiKsmSit 
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Table 15 


AND NASTRAN* rotational INFLUENCE COEFFUCIENTS FOR SOLID WIMG 2 
(ALL ROTATIONS ARE BASED ON A ILBo LOAD} 







LOAD 

AT POINT 1 









O 4> « <Mt 0 «« 0 0 





ROTATIONS 

AT 

1 

2 

3 

6 

5 

6 

7 

B 

Kl' 


°o‘>902ae-07 

"■,99022E«07 

-,99022E-07 

-.99022E-07 

■".99022E-07 

■=>o99022E-07 

-,99022F-07 

-.99022E-07 

MASTRAN 


,H332E-0S 

,1871SE«»05 

.321A3E-06 

.26231E»06 

.2S922E-05 

ol3619E-05 

o9Hl79E-0b 

. l933<»t-f‘P 

ROTATIONS 

AT 

9 

10 







»tu 


-o99022E-07 

-o99022E°07 







nastran 


oU902E-05 

»1670AE-05 

LOAD 

AT POINT 2 









« 4 Q O O » « O 0 «> <» 4 fV « O 





rotations 

at 

1 

2 

3 

A 

5 

6 

7 

M 

ecu 


**olfe01 -'E-06 

-,ia071E-06 

°.18071E-06 

-ol807ie-06 

-ol8071E-08 

-a8071t->0ft 

-olBOTlE-Ob 

-,lB07It-Ob 

NASTRAN 


106J2t-0S 

-.90396E-07 

a265AE=05 

.A2836E-06 

o323AAE-06 

61A90BE-O5 

ol3S0lF-0S 

• l‘'2*'7f-0S 

ROTATIONS 

AT 

9 

!0 







KU 


-.1B071E-06 

-«10O71E-O6 







NASTRAn 


.15539E-05 

a6562E-05 








ROTATIONS 

AT 

1 

2 

LOAD at point 3 

O « O ft O O « O O ff O O « {H> o 

3 A 

5 

6 

7 

U 

KU 


=,22129E-06 

=o39785E-06 

*,S1250E“0b 

-o5l2b0E-06 

<",512S0{; ’ 

-.51250E-06 

°o512S0F-06 

-oS12S0E-0b 

NASTRAN 


°.62302E<-06 

~«l2682Eo0S 

«.o932ieE-07 

.iZI£lfc-0S 

-a280SE»05 

-,3fll42E-06 

a 7566BE»0{> 

- .36S52E-0b 

ROTATIONS 

KU 

NASTPAN 

AT 

9 

®o51?50E»06 

»3A3S8E'*06 

10 

'•o51250E»06 

c9B700E“07 








ROTATIONS 

AT 

1 

2 

LOAD AT POINT A 

oo aoftftoftftooftoftftft 

3 4 

5 

6 

7 

8 

KU 


=o28242E=06 

»o6IA98E'°0& 

= on275E^05 

“■ol62A3E"05 

»al6243E*05 

■“»16243E=05 

•‘O16243E-0S 

-.lb243E-0b 

NASTRAN 


»a22871E-*06 

■=e37S90E=06 

= » 16605E'»OS 

-.U024E-05 

-elB307E»05 

■»a2335BE°0S 

-o21784E-0S 

-.27b2ar-0S 

ROTATIONS 

KU 

NASTRAN 

AT 

9 

-al62A3E»0S 

-a27329E-05 

10 

-al6243E“0S 

-„28255E<»05 








U3 

rr» 



Table 15 (Continued) 


KU= AMO MASTRAM- ROTATXONAL SKIFLUENCE COEFFKCHENTS FOR SOLED WING 2 

(ALL rotations ARE BASED ON A ILBo LOAD) 






LOAD 

AV POINT 5 













1 

R0TAT20MS 

AT 

1 

2 

3 

A 

S 

6 

7 

B 1 

KU 


= t.62n2E“06 

®ol25UE°05 

= (,20339E=06 

«=><,29\57E»0S 

e»o30030E<»05 ■ 

= a30030E«»05 

^oSeoaoE-c^ 

= »30030E>»05 

NflSTRAN 

A 

*>o£606£E«*05 

oa9955E°0ti 

,156B1E»0S 

o18621E=.05 

.I9561E<=0'S. 

o5920?E°0S 

o5a6l2E=0b 


rtOTfiTIONS 

AT 


10 







KU 


-a30030E-05 

= »30030E**OS 







n&stran 


»7R99AE-05 

>e65A3E°0b 






1 





LOAD 

AT POINT b 




1 









! 

HOT AT lows 

AT 

1 

‘ 2 

3 

A 

S 

& 

7 

H 

KU 



"« IA666E“0S 

=o26A89E“05 

«■(! AS02lE*=’Ob 

= <.5026IE°tl5 

e-ob5Bl£E‘*05 

»o55b12F-£)5 

*,5SHl2E-0b 

NASTHAN 


=c20T9AE=05 

= ol6750E-»05 

=e54737E-06 

a2B3IE»0S 

»c592AAE°05 

-ol7T55E-05 

a31BUAr.»0b 

«-.l77lAE'“0b 

rotatjons 

AT 

9 

10 






i 

KU 



-.SSHJ2E-0S 






1 

r 

wasthan 


<,20bf)t»E*05 

.liaolE-Db 






i 

! 





LOAD 

AT POINT T 




[ 

1 

> 

i 





ooaottOottooaOQoee 




! 

HOTATIOWS 

AT 

1 

2 

3 

A 

5 

6 

7 

B * 

KU 


"=o7A33liE“06 

=bI6SS7£“05 

•=b32639£o05 

-o60985E-05 

»o70A92E=05 

=a86899E-05 

»o93719E-05 

-,937I9E"05 1 

NAST.RAN 


“,l0»S9£-05 

»o20847E-05 

=o29S3Se»05 

»,22095£e.05 

■»,82982E°05 

-a97A&AE=05 

■=-a799S3E=05 

=»12910E-0A 1 

ROTATIONS 

AT 

9 

10 






s 

KU 


»<,937l9E-0b 

-o93719E-05 






1 

NASTRAN 


».neAbE»04 

-.13082E-0A 






i 

L 

i 





LOAD 

AT POINT 8 




1 





{><»0 0 00 0{M3>0 0 





ROTATIONS 

AT 

1 

2 

3 

A • 

S 

6 

7 

6 f 

KU 


-,UA32E-0b 

-o25393E=05 

=oA7BSAE=05 

= ott966AE=-0S 

°el0535E=0A 

°* 1 368SE“0A 

= ol6lbSE'*0A 

-,176-iAt-O* { 

NASTRAN 


-»2e5&3E-0S 

'’,2495<jE=05 

ooU519E=0S 

aS177E°05 

■=-aUl77E=0A 

=o2819lE»05 

o37A4‘)E-*05 

= .3b&B0t'“0b 1 

ROTATIONS 

at 

9 

ID 







KU 


*»Q 176AAE = 04 

“ol76AA£=OA 






! 

NASTRAN 


o520£6E-OS 

»5135lE-05 






} 

i 


OJ 


1 3 JiV 9 ~MLni! • 





iCRmMA3E. PM® Ji ’ — 

OP rOOK QUAUW Table 15 (Continued) 


KU= AND NASTRAN= ROTATIONAL INFLUENCE COEFFICIENTS FOR SOLID WING 2 

(ALL ROTATIONS ARE BASED ON A lL3e LOAD) 


lOTATIONS AT 

;u 

J65THAN 
tOTATIONS AT 

lASTRAig 


UOAD AT POINT 9 

OOOO4>OO<><)OO«O«0<» 


1 

S 

3 

4 

S 

6 

7 

a 

lgOAAE-05 

"•oaTseAE^os 

«o34004E«0S 

-<,l0553E-04 

<=>el25S8E»04 

• =ttJ6793E«04 


°.?41»5E-04 

21P37E-0S 

9 

gSUAE-04 

2130RE-04 

“’ll 35496E=05 

10 

**o?51l4EoOA 

-o255R7E-04 

«=o40018E=05 

**a 234A2E<°05 

Bo 1519SE°04 

■ «*el4030E«ll4 

=.ol075lEa04 

»e25V33E=D4 


iotations at 

rU 

JA5TRAN 

jotations at 

<U 

ijASTHAM 




LOAD 

AT POINT 10 







O0«OO<l«I^OOOOfH>OO 





1 

2 

3 

4 

S 

6 

7 

a 

“a 16653E"C5 

».3a272£-0S 

-o75368E»0S 

'o1501TE-04 

^eiao&ec°04 

=o24897E»04 

-o31743E=04 

-a40439f:-04 

-o^3^^3e»05 

-a4R720E-05 

= <,49271E»05 

-ol8027E-05 

-e214B9E*“04 

<=elB3l3E«-04 

«,n047E“O4 

-a37704e:-04 

9 

10 







-.4S722E-04 

».5339?E-04 







-oFS49U-04 

-(37321E-04 








I 

RoMoSo OF DIFFERENCES o o&6E16E°06 
MAjtIMUM ERROR = o269l3E-05 


1 

1 


U' 

cc 





■( 


i 


I 


i 

1 

J 

1 

i 


i 


1 

! 


Table 16 


E)(PEPHMENTAL- ano nastran* deflection influence 

(ALL deflections ARE BASED ON 





LOAD 

AT POINT 1 




o o o o o « <tv ^ o e 

OEFL# AT 

i 

S 

3 

4 

EXP, 

,A310E>>03 

o7900E=04 

.7900E-04 

.5600E-04 

nastram 

.1U5E-03 

.72??E=05 

873l4e*"06 

“,4S64E<-0S 

OEFLo AT 

9 

10 

ll 

12 

€«P» 

.S600e=04 

.4500E°04 

.1020E-03 

.1240E-03 

nastran 

=.E5a6E-0S 

“• . 5026E**0b 

.8532E-05 

.1413E-05 

OEFLo at 

17 

18 

19 

20 

Exp. 

.9100E-04 

.6200E-04 

.7500E-04 

.3000E-04 

I'JASTRAM 

•».4890E-05 

-.7355E-0b 

■=.97r;5E«05 

= <,1221E-04 

DEFL. AT 

?S 

26 

27 

28 

EXP. 

.9100E-04 

.1000E>03 

olonOE-03 

.lOOOt-03 

NASTRAN 

-.1831E-04 

‘•.L642E-04 

-.1740E-04 

■». 1838E-04 





LOAD 

AT POINT 2 





DEFL. AT 

1 

2 

3 

4 

Exp, 

.7900E-04 

.H30E-03 

o6fi00E-“04 

,7900E-04 

nastran 

,7P22E-05 

.1522E-04 

.3422E-05 

.3026E-06 

OEFL, AT 

9 

10 

11 

12 

EXP, 

.9100E-04 

,9100E-0A 

o1590E=03 

,1950E-03 

NASTRAN 

,356fiE-OS 

°,4175E-05 

,3845E-0A 

,?58eE*D4 

OEFL. AT 

17 

IS 

19 

20 

EXP, 

.ieSOE-03 

,1420E»03 

. ,1420E°03 

ol200E-03 

NASTRAN 

.2458E-04 

ol606E-Q4 

.1163E-04 

,5ia0E-05 

OEFL. AT 

25 

26 

27 

20 

EXP. 

.1500E-03 

.2000E-03 

.2000E-03 

,3000E-03 

nastran 

,1161E-04 

.2319E-04 

.2060E-04 

oleOlE-04 




LOAD 

AT POINT 3 





OEFL, AT 

1 

2 

3 

4 

exp. 

,7900E=04 

o6800E=04 

,9100E<-04 

,1020E°03 

NASTRAN 

,7314E“06 

o3422F=0S 

,1063E-04 

.4912E-05 

defl, at 

9 

10 

11 

12 

EXP. 

.1470E-03 

,i700E»03 

.2040E'>03 

, .2150E-03 

::astran 

.2877E-04 

o2035E“04 

0 6ft 16E“04 

.6347E-04 

defl, AT 

17 

18 

19 

20 

EXP, 

.2610E-03 

.2950E-03 

.2420E-03 

.2000E-03 

nastran 

,b930E-04 

.863PE-04 

.8324E-04 

.aoilE-04 

OEFL, AT 

25 

26 

27 

28 

Exp. 

.3400E-03 

.2800E-03 

.4D00E-03 

.4P50E-03 

nastran 

.1094E-03 

,1410E°03 

,1398E-03 

D I3B6E»03 







CTT' “ 

* 

-- ,-v.: 

^11 ■Ml': 

-ri 

t 

Jjia.44rf:a« ♦ -i--'*- -i 



; ^ 

! 

.. . 1 

C^RIGMAI 

f MGE IS- 



\ 

• 




CTHJOE 

QUAUT^- 


Table 16 (Continued) 





EXPERIMENTAL- 

AND nastran- 

DEFLECTION 

INFLUENCE 

COEFFICIENTS 

FOR SOLID 

WING 3 




(ALL DEFLECTIONS ARE BASED ON 

A loOLBo LOAD) 






LOAD 

AT POINT 4 








oaoeoo-aftooo'0 004'o 





OEFUo AT 

1 

2 

3 

4 

s 

6 

7 

8 

Ejip, 

oSEOOEoOA 

o7900E=04 

olOaOE-03 

.159OE-03 

ol360E°03 

o7900E“04 

.1130E-03 

ol700E~03 

MASTPAN . 

= o4S6AE— 06 

o3026E-06 

o4912E»05 

.2890E<-04 

ol876E°04 

ol03lE=05 

o 1663E°>Q4 

o4564E“04 

OEFU* AT 

9 

10 

11 

12 

13 • 

14 

15 

16 

EXPo 

o2A9OE-03 

o27E0E»03 

o1920E»03 

.2270E-03 

ol700E“03 

o3400£»03 

.3630E-03 

.3200E-03 

nastpam 

o7903E*04 

.1032E-03 

(,3957E”04 

.6843E-04 

.9664E-04 

ol249E-03 

ol540E-03 

,1079t'-0J 

OEFLa AT 

17 

18 

19 

20 

21 

22 

23 


EXP. 

.3510E-03 

o37B0E-03 

.4120E-03 

.42OOE-03 

„4420E»03 

.4540E-‘03 

,4800E-03 

,4y00t-03 

NASTRAN 

,12a«E*03 

,U95E-03 

*1701E-03 

.1909E-03 

.1778E-03 

.1903E-03 

,2027E-n3 

.2151F--03 

OEFLo AT 

2S 

26 

27 

28 





ESP. 

.5SOOE-03 

.3000E-03 

.6000E-03 

.4500E-03 





NASTPAn 

.227SE-03 

.2476E-03 

.2559E-03 

.2641F-03 








LOAD 

AT POINT 5 













OEFL. AT 

1 

2 

3 

4 

5 

6 

7 

8 

ESP. 

.3A00E-0A 

,570OE»O4 

.9100E-04 

.1360E-03 

.6&90E-03 

.4500E-04 ■ 

.7900E-04 

.1360E-03 

NASTRAtyf 

-.8279E-06 

-ol331E-05 

.1S90E-05 

, I876E-04 

.3266E-03 

°.124aE“04 

“o4 136E-05 

.2842E-04 

OEFLo at 

9 

10 

11 

12 

13 

14 

15 

Ih 

EXP. 

.2720E-03 

,46S0E“03 

.9000E-04 

ol360E-D3 

o2380E»03 

.2950E-03 

.4080E-03 

. 1950F-03 

NA5TRAM 

oll05E-03 

o3459E»03 

«ol66lE-04 

o?47 lE"-0 4 

.8242E-04 

.1532E-03 

.2363E-03 

.3764E-04 

OEFLo AT 

17 

18 

19 

20 

21 

?2 

23 

24 

Ekp. 

o2570E-03 

.2800E-03 

o3550E-03 

.4000E-D3 

.3330E-03 

.3300E-03 

.3900E-C3 

.3800E-03 

nastran 

.ai36E-0A 

.1264E-03 

,i727£-03 

o2189E-03 

ol093E=03 

.1363E-03 

.1634E-03 

.1906E-03 

OEFLo AT 

25 

26 

27 

28 





ESP. 

oA2£IOE-(j3 

,4600E“03 

.4600E-03 

.4700E-Q3 





nastran 

.2177E-03 

.1808E-03 

,1988E“03 

.2168E-03 








LOAD 

AT POINT 6 








<}> O O 4) « O C 

■"bi 



. 

DEFLo AT 

i 

a 

3 

4 

5 

6 

7 

b 

ESP. 

.1590E-03 

ol700E=03 

oS260e»03 

,7900E-04 

o4S00E°04 

o1043E*-02 

o3740E~03 

.2260E-03 

nastran 

o6435E-04 

o4660E°04 

o2I22E-04 

ol03lE-05 

=ol240E“04 

o6845£“03 

o2278E*03 

oioiaE^-os 

OEFLo AT 

9 

10 

11 

12 

13 

14 

15 

lb 

EXP. 

.1360E-03 

.4S0CE=04 

O5210E-03 

, o4070E-03 

o3160E-03 

.2000E-03 

.1240E-03 

.4780E-C3 

NASTRAN 

.2522E-04 

°o4321E-04 

.4261£»03 

.2371E-03 

ol42lE-03 

.604rtt-04 

-.2002E-04 

.2816E-03 

OEFLo AT 

17 

18 

19 

20 

21 

• 22 

23 

24 

ESP. 

.4000E-03 

.3630E-03 

.2600E-03 

0 1 360E-03 

.4530E-03 

.4500E-03 

.3000E-03 

.30COt-OJ 

WA5TRAN 

.2146E-03 

,i529E-03 

.9207E-04 

.3139E-04 

.2311E-03 

o1944E-03 

.157HE-I)3 

.1212E-03 

OEFLo AT 

25 

26 

27 

2b 





EXP. 

.3400E-03 

*7t)00E»03 

o29S0E-03 

.5500E-03 





nastran 

.8A53E-0A 

.1865E-03 

ol620E-03 

.13T6E-03 













vzzz 


u^. 



« 


\ 





Table 

16 {Continued) 






£XPERIMENTAL° 

AMO WASTRAW= DEFLECTION INFLUENCE, 

COEFFICIENTS FOP SOLID 

WlNG 3 




tALL 

DEFLECTIONS 

ARE BASED ON 

A loOLBo 

LOAD) 






load 

AT POINT 













OEFLo at 

1 

2 

3 

4 

5 

6 

7 

8 

EJtPo 

(,1020£°03 

o!3B0e<-03 

ol700E“03 

oll30E-03 

<,.7900E»04 

a3740E“03 

o4310E=03 

,3740E»03 

NASTRAM 

o9072£~05 

,2664E»0A 

o3415£-0A 

.1663E-04 

= <.4136E»05 

o227hE-03 

.2712E-03 

.20b8E-03 

OEFL. AT 

9 

TO 

11 

12 

13 

14 

lb 

16 

E«P. 

#2950e-03 

,20AOE»03 

,7370E-03 

.6460E.03 

,5780E=03 

.499QE-03 

.4650E-03 

,S4bOE=03 

NASTRAN 

a3Q6E-03 

.46UE°DA 

.5O7E-03 

.4573E-03 

«3740E°>03 

.2935E-03 

»2087E-O3 

.6S04E-03 

OEFU. at 

U 

!8 

19 

20 

21 

?2 

23 

24 

EKP, 

,8070E-03 

,7900E-03 

.7100E-03 

.6900E-03 

,1000E>02 

,9500E-03 

.9600E-03 

,b9n0E-03 

NASTRAN 

.5B71E-03 

oS265E«03 

,4664E»03 

,405afc“03 

o7485E-D3 

,71PIE-03 

o67bOE»03 

.639HE-'J3 

DEFL# AT 

25 

26 

27 

28 





E«F, 

o9500E-03 

ai50E-02 

.U20E-02 

.1050E-02 





nasthan 

«6037£-03 

*849JE»03 

„6249E-03 

o8008E-03 






LOAD AT POINT ft 


OElLo AT 

1 

2 

3 

4 

5 

6 

T 

H 

EAHb 

«9000£-04 

ttl020E°03 

ol470E=03 

.1700E-03 

ol360E“03 

o2260E-03 

,3740E-03 

,4540E-CI3 

nastram 

oU58E»0S 

,l254Eo04 

,3501E°04 

.4564K-04 

o2842E°04 

ol016E=03 

.2058E-03 

„?936E-03 

oefl, at 

9 

to 

11 

12 

13 

14 

15 

16 

ESP, 

o4870E*-03 

#4870E=03 

o7270E-03 

<,S160E-03 

o9180E-03 

<,8730E-03 

o9070E-03 

.1250E-02 

nastram 

.3072E-03 

,2T85E-03 

„5057E-03 

e5890E-O3 

«6262E-03 

.6433E-03 

.6497E-03 

„93T4E-03 

DEFLo AT 

17 

18 

19 

20 

21 

22 

21 

2 4 

EAP, 

.118SE-02 

.1H29E-02 

ol270E“02 

o13B0E-02 

ol636t»02 

.1650E-02 

.1645E-02 

, 1640E-02 

NASTRAN 

o9599E«>03 

.9778E-03 

,9937E-03 

ol009£-02 

■ ol317E-02 

.1328E-02 

.1338E-02 

.134HE-U2 

DEFLo at 

25 

26 

27 

2B 





EAR. 

ol724E»02 

ol900E-fl2 

«2000E-02 

o2000E>02 





nastram 

ol3S8E-02 

ol693E-02 

ol700E-02 

ol707E-02 






LOAD AT POINT 9 


DEFLo at 

1 

2 

3 

4 

5 

6 

7 

8 

EAPo 

e5&00E«04 

<,9100E‘>04 

,!470E-03 

.2490E-03 

o2720E°03 

oJ360E“03 

.29S0E=03 

«487CF-03 

NASTRAN 

«o25?6E-05 

o3S88E»05 

,2077£-O4 

,7903£-04 

ollOSE-OS 

o25?PE-04 

«1306E-03 

.3072E-03 

OEFLo AT 

9 

to 

11 

12 

13 

14 

15 

16 

EnPo 

o74»0E-03 

ol009E-02 

oS780E“03 

o7840E-03 . 

ol042E-02 

,129EE-02 

o1543E-02 

.1220E-02 

NASTRAN 

o5575E-03 

.7392E-03 

.3355E-03 

- o5644E-03 

o806OE-03 

.1052E-0? 

.1302E-02 

,974VE-03 

DEFLo AT 

17 

IB 

19 

20 

21 

22 

23 

24 

E4P, 

,1434E-02 

ol6hlE-02 

»l66SE-02 

ol950E-02 

ol916E-02 

,1965E-0P 

.PI60E-02 

.2300E-02 

NASTRAN 

oU60E-02 

ol341E-02 

ol5P3fc.-02 

o 1 7 0 6E^ 02 

ol6b3E«02 

,1773E-02 

.1B62E-02 

.1VV1F-C2 

OEFLo AT 

25 

26 

27 

28 



ESP, 

oP380E-02 

,2560E-02 

o20OOE-Q2 

o2500E-02 





NASTRAN 

o2i00£-02 

,2350E-02 

o2422t-02 

o2495E-02 







kMiti dMaid 






qOTC 

SMii nulls 

ORIGmAEPAGEB 


Table 16 (Continued) 





OP POOR QUALETi: 




■■ - - - ' ' ■' 





EXPERIMENTAL- 

AND NASTRAN<= DEFLECTION INFLUENCE 

COEFFICIENTS FOR SOLID 

WING 3 




(ALL 

DEFLECTIONS ARE BASED ON 

A loOLBo 

LOAD) 






LOAD 

AT POINT 10 








0«4» O O OO O 





OEFLo AT 

1 

2 

3 

4 

5 

6 

7 

8 

EJtP« 

oA500E-=0A 

c9100E-OA 

,ITOOE»03 

,2720E-0' 

,4650E=03 

,4500C<>04 

o2040E*03 

,4870E-03 

NASTRAN 

=,50?6E“0S 

*,4175E-05 

.2035E-04 

.1032E-03 

e3459E-03 

•=,4321E»04 

O4811E-04 

,2765£-03 

DEFLo AT 

9 

10 

U 

12 

13 

14 

15 

15 

E«P, 

.1009E-02 

,H568E-02 

,3280E*03 

.6690E-03 

• iniE -02 

.1666E-02 

.2336F-02 

,1125E-02 

nastran 

o7392E-03 

o2242E“02 

,9409E»04 

,4109E-03 

.0455E-O3 

.1412E-02 

.2217E-02 

.7230E-03 

UEFLo AT 

17 

18 

19 

20 

21 

22 

23 

24 

EXP„ 

,1400E-02 

,17fiOE-02 

,2100E-02 

.2494E-02 

cl848E<»02 

.2H2E-02 

.2290E-C12 

,2M0E-02 

NASTflAN 

, X08SE-02 

, U65E-02 

,l854E-02 

.2253E-02 

. 1576E-02 

,ie 02 t -02 

.2028E-02 

,2p5bt-02 

OEFL. AT 

2S 

26 

27 

28 





EkP. 

.2730F-02 

o2550E-D2 

.3010E-02 

.3100E-02 





WASTRAn 

,2A82E-02 

,?4?5E-02 

.2575E-02 

,?725E-02 








LOAD 

AT POINT 11 








tiaOOOOOO'M}4>»Cf>4kfr 





OEFL, AT 

1 

2 

3 

4 

5 

6 

7 

8 

EXP, 

.I020E-03 

,IS9{IE»03 

,2040E»03 

.1920E-C3 

,9000E»04 

.5210E-03 

c7370E-03 

.7270F-03 

nastran 

.8532E-05 

o38a5E-04 

.6416E-04 

.3957E-04 

-.1661E-04 

.4261E-03 

,54372-03 

,5«57t -03 

DEFt. at 

9 

10 

11 

12 

13 

14 

15 

16 

EXP. 

.5760E-03 

,3280E°03 

.2676E-02 

.1700E-02 

.1360E-02 

,1156E»02 

.8730E-03 

,2305t-02 

NASTRAN 

.335SE-03 

,9409£=04 

.2007E-02 

.142IE-02 

olll7E-fl? 

,842oE-03 

,54«lE-03 

,2?(J8E-02 

DEFL. AT 

17 

18 

19 

20 

* . 
c'l 

22 

23 

2^* 

ExP , 

.2150E-02 

.1904E-02 

,168SE-02 

.1520E-02 

,2638E-02 

.2560E-O2 

,?490E-02 

,235aE-02 

NASTRAN 

, 1B91E-02 

d1654E-02 

.1427E-02 

,ll9fl£-02 

«2418£-02 

.2277E-02 

,2139F.-02 

,?0U2f-02 

defl. at 

25 

26 

27 

20 





EXP, 

.2190E-02 

.2700E-02 

o2870E-02 

o2750E=02 





NASTRAN 

.1864E-02 

c2708E-02 

o2616£-02 

.2524E-02 







- 

load 

AT POINT 12 








« 0-0 Q O 0« O «>« 0 « {} « O O 

• 




defl, at 

1 

2 

3 

4 

5 

6 

7 

6 

EXP, 

ol240E“03 

,1950E-»03 

.21B0E-03 

.2270E-03 

.1360E-03 

o4070E<=03 

,6460E-03 

.81&0F-Q3 

NASTRAN 

.1A13E-05 

o2588E°04 

,6347E''04 

.6843E-04 

o2471E°04 

,23T1E»03 

.4S73E-03 

.5B90E-03 

DEFL, AT 

9 

10 

11 

12 

13 

14 

15 

16 

EXP. 

,7flA0E-03 

.6690E-03 

,1700E“02 

ol859E-02 

ol799E=02 

.1700E-02 

,1587E-02 

,29562-02 

NASTRAN 

o5b44£“03 

.4109E-03 

.1421E-02 

<,15B6E°02 

cl53SE-02 

ol4l6E-02 

,1254E-02 

,27332-02 

defl, at 

17 

18 

19 

20 

21 

2? 

23 

2i> 

EXP, 

,2bS0E-02 

.2810E-02 

.2730E-02 

.2650E-02 

o3888E-02 

,3760E*02 

.3T50E-0? 

.37rit)r -02 

NASTRAN 

,2b35t-02 

.2S31E-02 

.2426E-02 

.2313E-02 

,36blE-02 

o3586£-0? 

□3522E-02 

.S-.b'rL-Qc' 

defl. at 

25 

26 

27 

28 





Exp. 

,3720£-02 

.4720E-02 

tt4560E'*02 

.4600E-02 





NASTRAN 

.3394E-02 

,455SE»02 

.4512E-02 

.4470E-02 






r-o 



Table 16 (Continued) 


experimental- and nastpan= deflection influence coefficients for solid wing 3 

(ALL deflections ARE PASEU ON A loOLBo LOAD) 


LOAD AT POINT 13 


OEFLo AT 

1 

2 

3 

4 

5 

6 

7 

8 


ERPo 

o9i00E-0A 

ol360E=03 

o2040E»03 

51700E-03 

o23S0E‘03 

<.3int)E“03 

,5780E-03 

o9180E-03 


NASTRAN 

«<,2508E“0S 

a 1 63?E°>04 

o6006E°04 

o9664E.04 

o8242E°-04 

a42lE-03 

»3740E-03 

.6262E-03 


0£FL« AT 

9 

10 

U 

12 

13 

14 

15 

18 


ExP, 

olOAZE-Oa 

aj' i£-02 

el360E»02 

,1799£-02 

o20ft3E-02 

<,230lE-0? 

»2473E-02 

.307b)t-0? 


NASTRAN 

.8060E-03 

,8A5BE-03 

oU17E-»02 

.153SE-02 

«l867E-02 

.2072E-02 

.2200E-02 

*?^r30f -02 

i 

DEFL® at 

17 

18 

19 

20 

21 

22 

23 

2*. 

i 

i 

EKPo 

o3360E-02 

«3580E=02 

<,36T4E-02 

o3755E-02 

,4730E-02 

o5000£-02 

.5110E-02 

.5200E-02 

} 

\ 

nastran 

,3169E-0Z 

o3357E-02 

o3524E-02 

o36B2E>02 

o4691E°02 

,4BOOE-02 

o490(if;-02 

.^niZE-OZ 


OEFLc AT 25 26 27 28 i 
EXPp o5215E-02 o6400B-02 o6A50E-02 o 6500E-02 t 
HASTPAW ,51ieE-02 *64 04 E- 02 «6476E-02 «6548F-02 I 


LOAD AT POINT 14 
o « ea o -o -o o oo- « 9 


DEFL, AT 

1 

2 

3 

4 

5 

6 

7 

6 

EXP, 

,6flO0E-04 

,1360E“03 

,1920E=03 

,340oE>03 

,2950E°03 

,2000E-03’ 

,499rE»03 

,6730t-03 

NASTRA^j 

»,5B52E-05 

,7652E-05 

,S5S2E=04 

a249E“03 

ol532E-03 

,6048E=04 

.2935E-03 

» 64 33E - 03 

OEFL, at 

9 

10 

11 

12 

13 

14 

IB 

16 

EXP, 

,I292E-02 


,llS6E-*02 

, 1700E-02 

,2301E-02 

,3062E-02 

,3662E-02 

.3Q3bF;-02 

nastran 

,1052E-02 

,1412E-02 

,8420E-O3 

, 1416E-02 

,2072E-02 

,2817E-02 

.3495E~02 

,?ft03E-02 

OEFL, AT 

17 

18 

19 

20 

21 

22 

21 

24 

EXP, 

,3685E-02 

,4190E-02 

,4760E°02 

,5385E-02 

,5366E“02 

,seooE-o 2 

,6140E-02 

.6490E-02 

nastran 

,3430E-02 

, 4046E-02 

,4669£-02 

.5281E-02 

o5344E-02 

,57PlE-0? 

.6094E-02 

.64{>7E-02 

OEFL, AT 

2S 

26 

27 

28 





EXP, 

,6803E-02 

,7600E-02 

o8130E-02 

,8160E-02 





nastran 

o6840E-02 

,790BE-02 

,8154E-02 

,8403E-02 






LOAD AT POINT 15 


DEFLo AT 

1 

2 

3 

4 

5 

6 

7 

8 

ERP, 

,3400E-=»04 

ol020E=03 

,1820E»03 

,3630E>03 

,4080E“03 

,1240E°03 

,46S0E“03 

,9070E-03 

nastran 

«= ofl966E'=0S 

=,9ei6E°06 

,5029E=04 

olS40E-03 

o2363E«03 

°,2002E“04 

,2087E°03 

,6497E-03 

DEFLo at 

9 

10 

11 

12 

13 

14 

15 

It 

EXP, 

,1543E»02 

□2336E-02 

,e730E“03 

,1587E=02 

,2473E“02 

c3662£“02 

,6075E=02 

,2790E-02 

nastran 

,1302E-02 

,2217E-02 

,b481E"C3 

»1254£-02 

o2200E“02 

,3495E-02 

.6115E-02 

,?42vE-02 

DEFLo at 

17 

18 

19 

20 

21 

22 

23 

24 

EXP, 

„303SE-O2 

,47R0E-02 

,5800E-02 

,6fll0E-02 

,5617E“02 

o63S0E-02 

,6990f-0? 

, 755 uF - tip 

fJASTRAN 

o3420E-02 

.4511E-02 

,5699E~02 

,706SE-02 

,5478E“02 

,616St-02 

,6fi49E-02 

.7536F-02 

DEFL, AT 

25 

26 

2T 

28 





EXP, 

,81fl0E-02 

,8450E-0P 

,9100E-02 

oRTOOE-OZ 





nastran 

,8226E-02 

o8647E-Q2 

,9095E-02 

, 9544E “02 






OJ 


^ mm mm mm mm mm mm mm 

4 




Table 16 (Continued) 

EXPERIMENTAL^ AND NASTRAN- DEFLECTION INFLUENCE 

(ALL deflections ARE BASED ON 


OEFLo AT 


1 

S 

LOAD AT POINT 16 
3 4 

E«Po 


0 990 0E«»04 

ol600E=03 

.2830E-03 

.3200E-03 

imastran 

4 

°»2389E=0S 

o3l40E°04 

o9210E“04 

, 1079E-03 

DEFLo AT 

9 

10 

11 

12 

E«P. 


«1220E=02 

oll2SE-02 

o2305E-02 

o2958E-02 

NAsTftAw 


c9749E-03 

.7230E-03 

o2208E-02 

,2733E-02 

OEFLo at 


17 

18 

19 

20 

E«Po 


.6090E-02 

.5800E-02 

#5460E*02 

«5110E-02 

NASTHAty 


.6139E-02 

.5794E-02 

.5426E-02 

.5015E-02 

0F.rL, AT 


2S 

2b 

27 

2tt 

ExP. 


.8010E-02 

, lObOE-Ol 

.ioaoE-01 

ol300C<01 

NAsTRAn 


ofl082E-02 

oll48E-0l 

.1129E-01 

.111 lE-01 


OEFL. AT 

1 

2 

LOAD AT POINT 17 

oo^oooooooixtflooo 

3 4 

Exp, 

.9100E-04 

ol850E-03 

.2610E-03 

.3510E-03 

NASTRAN 

“.4890E-05 

.2458E-04 

c8930E-04 

. 12BHE-03 

OEFL. at 

9 

10 

11 

12 

Exp. 

.1424E-02 

.1400E-02 

.2150E-02 

.2HS0E-02 

NASTHAN 

.U60E-02 

,1088E»02 

.1891E-02 

o2635E-02 

OEFL. AT 

17 

18 

19 

20 

Exp. 

.6652E-02 

.6740E-02 

.6940E-02 

.6975E-02 

NASTRAN 

.6624E-02 

.6807E-02 

.6852E-02 

.6B16E-02 

OEFL. AT 

25 

26 

27 

28 

EXP. 

.lObSE-Ol 

.1390E-01 

.1490E-01 

.1400E-01 

NASTRAN 

.1077E-01 

.1477E-01 

.1477E-01 

.1478E-01 





LOAD 

AT POINT IH 





OEFL. at 

1 

2 

3 

4 

Exp, 

.6200E-04 

<,1420E>03 

,2950E-=-03 

.3780E-03 

NASTRAN 

°.7355£-05 

»1806E«04 

.B632E.*04 

.I49SE-03 

OEFL. AT 

9 

10 

11 

12 

Exp, 

.1661E-02 

,1760E=02 

.1904E-02 

.2810E-02 

NASTRAN 

.1341E-02 

.1465E-02 

.1654E-02 

.253IE-02 

OEFL, at 

17 

IB 

19 

20 

Exp . 

,ft740E-02 

.7620E-02 

.6313E-02 

.aseoE-oz 

NASTHAN 

,bS07E-02 

,76B1F-02 

,8375E°02 

.6942E-02 

OEFL, AT 

25 

26 

27 

2B 

Exp, 

.1320E-01 

.169QE-01 

,lfc50E-01 

. IbOOE^Ol 

NASTRAN 

.1377E-01 

.1796E-01 

,i82BE-01 

0I86OE-OI 





COEFFICIENTS FOp SOLID WlNG 3 
A UOLSe LOAD) 


5 6 

„J950E-03 o<V780E"03 

t,3T6*E“04 o20lt.e-O3 

13 ' 14 

o307SE>=02 .3035E-02 

«2930E-02 „2803£-02 

21 22 

«8585E=02 *H490E-02 

□9221E-02 .fi8P4£-02 


7 8 

<,8450E=03 .1250E=02 

ofc504E-0.' o9374E-03 

15 lb 

.2790E-02 o6910E-02 

o2429E-02 .b67fcE-02 

23 24 

,ab0(}E-02 ,63n0E-0c ' 

,8ftl0E-02 .t'3‘*7t-02 I 

I 

T 

i 


5 

o2570E=03 

.8136E-04 

13 

.3360E-02 

d3169E-02 

21 

,1033E-01 

.1077E-01 


b 

o4000E-03 

«2146E-03 

14 

.36B5E-02 

.3430E-02 

?2 

.1020E-01 

,1078E-Oi 


7 

.«070E-03 

.5871E-03 

15 

.383SE-02 

o3420E-02 

23 

»1040E-ni 

,107fiE-Ol 


H 

.11P5K-02 

,9S9vE-03 

1ft 

»b090E-02 

.613'-il-02 

24 

*105(!t-fJl 
.10 7«t“!J 1 


5 6 7 b 

o 2800 E =03 . 3630 E -03 . 7900 E -03 . 1229 K -02 i 

ol 264 E °03 * 1529 E -03 o 52 feBE -03 , 977 bE -03 

13 14 15 lb 

« 3580 E »02 . 4190 E -02 o 4750 E »02 . 5800 E -02 

o3357E-02 .4046E-02 «451lE-02 ■ ,5794t:-0Z 

21 • 22 23 2<* 

.1141E-01 .1185E-01 .1239E-01 .l?b8c-01 

tll90E-01 .1241t-01 .12ftat-0l .13331^01 










autfuit-rt (Bi^inMk'^ 

j 


9 tiMk 4 

I 

1 

I 

1 

I 

1 

i 

1 

• 

< o 

©BISMAL FAG®’^ 


Table 

16 (Continued) 





OF POOR QUALOT 




- ■ - 




EXPEPIWENTAL- AND NASTRAN 

= DEFLECTI 

ON INFLUENCE 

coefficients fop solid 

WING 3 



(ALL deflections 

ARE BASED ON 

A 1 , 0 LB^ 

LOADJ 





LOAD AT POINT 19 







0 O 0 o O O 4 > IV 0 « o o 




DEFL* AT 

1 

£ 

3 

4 

5 

6 

7 

E«P, 

, 750 oe» 0 A 

,H 20 E =>03 

, 2420 E °03 

. 4120 E -03 

. 3550 E -03 

, 2600 E ”03 

. 7100 E -03 

ISlASTf^AN 

= , 97 B 9 E <=05 

,n 63 E -04 

, 8324 E *>04 

, 1701 E -03 

ol 727 e -03 

. 9207 E-O 4 

. 4664 E -03 

OEfU« AT 

9 

10 

11 

12 

13 

1 * 

ib 

EXPo 

. 166 SE -02 

. 2100 E -02 

, 1685 E -02 

. 2730 E -02 

. 3674 E- 0 P 

. 4760 E -02 

, 5 HOOF -02 

NASTRAN 

. 1523 E -02 

. 185 AE -02 

. 1 A 27 E -02 

• 2426 E -02 

o 3524 E -02 

. 4659 E -02 

,b 699 E -02 

OEfLo AT 

17 

la 

19 

20 

21 

22 

23 

EXP. 

, 6940 E-Oa 

. 0313 E-O 2 

. 9797 E -02 

. 1092 E -01 

. 1196 E -01 

, 13 ?OE »01 

, 1430 E -01 

NASTSAN 

. 6852 E -02 

. 8375 E -02 

. 9992 E -02 

oll 52 E -01 

. 1252 E -01 

. 1367 E -01 

. 1479 F -01 

OEFLc AT 

25 

26 

27 

28 




EX»=. 

, 1600 E -01 

. 1900 E -01 

. 1950 E -01 

. 1900 E -01 




NASTKAN 

. 170 IE -01 

. 2069 E -01 

. 2145 E -01 

. 2221 E -01 







LOAD AT POINT 20 







« Q D O ao 0«fMHI l> ;> o 0 o 




defl. at 

1 

2 

3 

4 

5 

6 


EXP, 

. 3000 E -04 

. 1200 E =03 

. 2000 E -03 

. 4200 E -03 

o 4000 E °03 

, 1360 E °03 

. 6900 E -03 

lyASTRAN 

». 1221 E -04 

. 518 OE -05 

.eoilE -04 

. 19 O 9 E -03 

. 2189 E -03 

» 3139 E= 0 a 

. 4058 E -03 

DEFL. AT 

9 

10 

U 

12 

13 

1 * 


EXP, 

.I 950 E -02 

, 2494 E -02 

o 1520 E -02 

, 2650 E- 0 ? 

. 3755 E -02 

, 538 SE- 0 ? 

, 681 oe -02 

NASTRAm 

,l? 0 b £-02 

. 2253 E -02 

oll 9 aE -02 

, 2313 E- 0 c 

. 3682 E -02 

. 5281 E- 0 ? 

.TObbE-C'-i 

DEFUo AT 

1 7 

18 

19 

20 

21 

22 

23 

E«P. 

. 6975 E -02 

. 8 B 80 E -02 

, 1092 E »01 

, 156 OE» 0 i 

. 1200 E -01 

ol 36 SE -01 

, 1535 fc -01 

NASTRAN 

. 6816 E -02 

. 8942 E =02 

.U 52 E -01 

. 1556 E -01 

, 1261 E »01 

c 1444 E -01 

. 1632 E -01 

DEFL. at 

25 

26 

27 

28 




EXP. 

oI 850 E-Cl 

. 2030 E-DI 

. 2160 E -01 

. 23 ont-oi 




NASTRAN 

. 2029 E -01 

. 2 P 53 E -01 

. 2377 E -01 

. 2 b 01 E »01 






.1P70E-0? 

. 9v37F-i?i 
lb 

.SiHOt-O? ; 

. b^itbl »02 t 

24 I 
.lb£bt-lil 
.lbSO£-Ol i 



.13ttOF.-0? 
. lClG9E-0^ 
16 

,bl 10F-C2 
,bf)lbF-02 

,l670t-C: 

,lH23t-01 


OEFLi AT 

. 1 

2 

LOAD AT POINT 21 
3 4 

5 

6 

7 

8 

EXP. 

,8400E<°04 

,1660E»03 

,3iOOE*03 

.4420E-03 

,3330E°03 

,4530E=03 

,1000E»02 

, lbJ6t*02 

MASTRAN 

O.9433E-05 

,2715E°04 

.1166E=03 

.1778E-03 

,1093E=03 

,23llE=03 

.7435E-03 

. 1317E-C2 

DEFL, AT 

9 

10 

11 

12 

13 

14 

lb 

16 

EXP, 

,1916E»02 

.1848E-02 

,2638£-02 

.388BE.02 

o4730E-02 

.5366E-02 

.5617E-02 

.e585F-C2 

NASTRAN 

.1663E-02 

,1576E-02 

.2416E-02 

.365U-02 

.4691E-02 

,5344E»o2 

.S470E-O2 

.9221E-02 

DEFLo at 

17 

18 

19 

20 

21 

22 

23 

24 

fXP. 

.1033E-01 

.1141E-01 

,il95e-0l 

,1200E-0i 

.2343E-01 

.2275E-01 

,?27bE-01 

.2277E-01 

NASTRAN 

, 1077E-01 

.1190E-01 

•1252E-01 

. 1261E-01 

.2424E-01 

. ?4?4E*0J 

,24?3t-0l 

. ?4u?t 

DEFL, at 

EXP. 

NASTRAN 

25 

,225bE-01 

.2365E-01 

26 

.3857E-01 

•3790E-OI 

27 

.2390E-01 

.3757E-01 

28 

.3400E-01 

o3726£-0l 



r?. 

'-~i 






'r'r.By.vii 








^iiii^i^ j|iHfli^ Si^W^ 
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Table 16 (Continued) 


EXPERIMENTAL* ANO NASTRAN* DEFLECTION INFLUENCE COEFFICIENTS FOR SOLID WING 3 

(ALL DEFLECTIONS ARE BASED ON A loOL8,» LOAOJ 


OEFLo AT 

1 

2 

LOAD AT POINT 22 
3 A 

5 

6 

7 

B 

EaP» 

o’210E«.03 

«1660Eo03 

.3SOOE-03 

n 4540E«03 

»3300E°03 

*4SOOP“03 

o9500E=03 

ol6S0E-02 

NASTFIAM 

= e 1 090E<»OA 

,23?SE°>aA 

,UA8E-=03 

ol903E°03 

,1363E“03 

o1944E»03 

o7l2lE=03 

.1328E-Q2 

DEFLo AT 

9 

10 

11 

12 

13 

16 

lb 

16 

E;iP, 

»196SE»02 

,2n2E=02 

,2560E”O2 

,3760E-02 

«5000E«02 

.S800E-02 

o6350e-02 

,b*'>0f.*02 

nastran 

„l773£-02 

,1802E-02 

.2277E-02 

e3S86E-02 

,4B0oE°O2 

»5721E-02 

,61bi>E-02 


OEFL* at 

IT 

18 

19 

20 

21 

22 

23 


EKPc 

.1D20E-01 

,1185E-01 

.1320E-01 

ol36SE-01 

<,227bE-01 

,2350E-01 

.2472E-01 

,2530F-i’l 

nastran 

,107«E-01 

.1241E-01 

ol367E-01 

. 1444E-01 

o2424E-01 

.25S8E-01 

.2650E-01 

.27lPt-01 

Dl.FL. AT 

Exp. 

NASTHAr4 

25 

.P630E-01 

,?7S?£-01 

26 

.3a5bE-01 

.4295E-01 

27 

.SHOOE-Ol 

oA32bE-01 

28 

.3900E-01 

.4356t-0l 






OfcFL. AT 

1 

2 

: OAD AT POINT 23 

4>L'l>O{Mt0<M>Oa4»Ou.4»O 

3 4 

5 

6 

7 

H 

EaPo 

,B700E-04 

.1550E-03 

,3000E“03 

,4800E-03 

o3900E»03 

,3000E=03 

,9600£=03 

0 1 t.45E~0£ 

nastran 

°,1237E-04 

,1937E»04 

o1130E-03 

.2027E-03 

,1634E°03 

,157«£»03 

.6760E-03 

.13J8E-02 

OEFU, AT 

9 

10 

11 

12 

13 

14 

15 

16 

ESP. 

,2160C-02 

.2290E-02 

o2490E-02 

,3750E-02 

c5110E-02 

.6140E-02 

.6990E-Q2 

,8500E-02 

nastran 

. 1P82E-02 

,20?BE>02 

.2139E-02 

o3522E-02 

,4906E-p2 

,6094E-02 

.6349E-02 

,861 Ot-02 

DEFU, AT 

17 

IB 

19 

20 


22 

2 3 

?4 

EXP, 

.1040E-01 

,1239E-01 

<,1430E-01 

ol535E»01 

o2275E-01 

.2472E-01 

.2493E-0; 

.2fc9L'E-Ql 

nastran 

,107BE-01 

, 12B8E-01 

,1479E-01 

,1632E-01 

,2423E-01 

,2650E-01 

.2(i5TE-01 

,3036t-ol 

l>EFt, AT 

ERP« 

NASTRAN 

25 

,3040E-01 

o3190£-01 

26 

,4450E-0l 

,4771E-01 

27 

,4340E“01 

.4906E-01 

28 

,4350E»01 

oB037£-0l 









LOAD 

AT POINT 24 








« « {1 « ^ O 0 4> « « a 

. 




defl, at 

1 

2 

3 

4 

S 

6 

7 

B 

EltP, 

,9100E°04 

,2S0OE-O3 

«3500E-03 

,4900E-03 

,3800E°03 

,3000E-03 

o8900E-03 

.16401-02 

NASTRAN 

=el384E=04 

o1549E-04 

,m2E»03 

o2l5lE-03 

ol906E«'03 

o1212E-03 

.6398E-03 

.13481-02 

DEFLc AT 

9 

10 

11 

12 

13 

14 

15 

16 

E«P. 

.2300E-02 

o2610E-02 

,2358E-02 , 

o3700E-02 

q52D0E-02 

,6490E-0? 

,7550E-02 

.63001-02 

nastran 

,199lE-02 

.2255E-02 

o200HE-02 

,345HE-02 

,S012E-02 

,64671-02 

,75361-0? 

,e3'-7K-G2 

defl. at 

17 

18 

19 

20 

21 

22 

23 


E«p. 

.105CE-01 

, 1266E-01 

,1526E-01 

,16701-01 

,2277E-0J 

,25301-01 

„2690E-01 

.31'4^*L-C1 

NASTRAN 

,1078E-01 

,1333E-01 

.1590E-01 

,1H23E-01 

,2402E-01 

.27121-01 

.30361-01 

,336rtfc-Ql 

oefl, at 


26 

27 

2B 





ExP , 

,3520E-01 

,46ftCE-0l 

.4850E-01 

.5000E-01 





nastran 

.3682E-01 

o5lfl5E-0l 

,5466E“01 

0 5744E-0 1 







Table 16 (Continued) 


ekper:mental=- and nastran- deflection influence coefficients for solid wing 3 

(ALL deflections ARE BASED ON A loOLB* LOAD) 






LOAD 

AT POINT 25 














OEFLo AT 


1 

S 

3 

A 

5 

6 

7 

e 

Exp. 


o9100E»0A 

.1500E=03 

.3A00E-03 

c5500E-03 

.A200E=03 

D 3A0 0E<>03 

.9500E-03 

.1724E»02 

WASTRAN 

0 

«-.X531E»0A 

oU61E=04 

ol09AE“03 

.2275E-03 

.2177E-03 

.aA53E«06 

.6037E-03 

ol35BE»02 

0£FL, AT 


9 

10 

11 

12 

13 

lA 

15 

16 

Exp. 


.a380E-02 

o?730E=02 

.2190E-02 

.3720E-02 

.5215E-02 

.6H03E-02 

,8I8aE»02 

,80lo£-02 

nastran 


„2100E=02 

.2A82E“02 

.1864E-02 

.339AE-02 

oS118E°02 

c6SaOE"02 

.8226E-0H 

.80«2F-02 

UEFL. at 


17 

18 

19 

20 

21 

22 

23 

2*^ 

£KP. 


.1065E-01 

.1320E-01 

.1600E-01 

.1850E-01 

.2255E-01 

.2630E-01 

.30A0E-01 

.3520E-O1 

tJASTRAN 


.1077E-01 

.1377E-01 

.1701E-01 

.2029E-01 

.2363E-01 

o27b2E-0J 

,319<1E-01 

-01 

DLfL. AT 


2b 

2fe 

27 

28 





ExP , 


.A300E-01 

.A900E-01 

.5320E-01 

o5600E-01 





NASTRAn 


.A316E-01 

.5A98E-01 

.5957E-01 

.6419E-01 









LOAD 

at point 26 













OEFL. AT 

1 

2 

3 

A 

5 

6 

7 

8 

Exp, 

,1000E-03 

.2000E-03 

o2600E-03 

.3000E-03 

o6600E“03 

.7000E-03 

,11SOE-02 

, 1900E-02 

NAsTPAn 

-,l6A2E-04 

,2319E-04 

.1410E-03 

,2476E-03 

,I808E°03 

,IB65E-*o3 

.8A91E-03 

.1693E-02 

DEFL. at 

9 

10 

11 

12 

13 

lA 

15 

16 

Exp, 

,2S60E-02 

.2550E-02 

,2700E-02 

,a720E-02 

,6A00t=02 

.760OE-02 

,HA50E-02 

.1060E-01 

NASTRAW 

.2350E-02 

,2425£-02 

.2708E-02 

,4S55E-02 

.6A0AE-02 

.7905E-02 

.H6A7E-02 

, 1 lAMt -01 

OEFL, AT 

17 

18 

19 

20 

21 

22 

23 

2a 

EXP. 

.1390E-01 

„1690E»01 ■ 

ol900E-01 

.2030E-01 

,3B57E-01 

,385SE-01 

.4A50E-01 

, AfetiOE-O 1 

nastram 

.U77E-01 

,1796E-01 

.2069E-01 

,2253E-01 

,3790E-01 

,A295E-01 

.A771E-01 

,5185E-01 

OEFL, AT 

25 

26 

27 

2B 





EXP. 

.A900E-01 

.1240E»00 

.1270E«-00 

,1285E*00 





nastran 

.5A90E-O1 

« 1469E«00 

. .1501E*00 

,1496E,00 








LOAD 

AT POINT 27 








O O 4H> «« o «<tK4F 





OEFL, AT 

I 

2 

3 

A 

5 

6 

7 

8 

EXP, 

,1000E»03 

,2000£o03 

,A000£o03 

a 60 OOE'>03 

,A600E°03 

,2950£-03 

.1120E-02 

.2000E-02 

nastran 

=.X7A0E“0A 

,2060Eo0A 

,i39«E=03 

o2559E-03 

o19bB£<=03 

,1620E«03 

,82A9E»03 

.1700E-02 

DEFL, AT 

9 

10 

11 

12 

13 

lA 

15 

16 

Exp, 

,2eOOE»02 

,3010E-02 

c2B70E=02 

,456!)E»02 

,64S0E-02 

.8130E-02 

sQlOOE-OE 

,loeoE-oi 

nastran 

.2A22E-02 

.2575E-02 

. .2616E-02 

.A512E-02 

,6A76E=02 

.815AE-02 

,9095E-02 

,1129E-01 

OEFL. AT 

17 

18 

19 

20 

21 

' 22 

23 

2A 

EXP, 

, 1490L-01 

.1650E-01 

, 1950E-01 

,2lb0E-01 

.2390L-01 

.3800E-01 

.A34nE-0 1 

. ABbOK-Ol 

nastran 

.1477E-01 

.1P2AE-01 

.2145E-01 

.2377E-01 

,3757E=01 

.A326E-01 

. A906E-01 

,5‘>66fc -til 

OEFL, AT 

25 

26 

27 

20 





ExP. 

.5320E-01 

.1?70E*00 

,1A11E»00 

, lAB.OEoOO 





nastran 

.5957E-01 

.1501E*00 

,1612E»00 

,1693£,00 






4 ^ 
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Table 16 (Continued) 





EXf ERIMENTAL«= AND NASTRAN° DEFLECTION INFLUENCE COEFFICIENTS FOR SOLID WING 3 

{ALL deflections ARE BASED ON A l,0LBo LOAD) 


LOAD AT POINT 28 
ooaooooo«»«'0«{><3« 


OEFLo AT 

1 

2 

3 

4 

5 

6 

7 

8 

EJtP. 

.lOOOE-03 

,3000E°03 

□4250E-03 

,4500E~03 

o4?{J0E*»03 

.S500E«>03 

olOSOE-02 

.20001-02 

NA5TPAN 

=,!838E-0A 

. olS01Eo04 

.1386E-03 

,2641E=03 

.2168E-03 

,1376E=03 

o800BE=03 

. J707E-02 

DEFLo AT 

9 

10 

n 

12 

13 

14 

15 

16 

Exp. 

.2500E-02 

.3100E-02 

o2750E=02 

.4600E-02 

o6500E“02 

,8160E-.Q2 

.9700E-02 

.13001-01 

nastran 

.2495E-02 

.2725E-02 

.2524E-02 

.4470E-02 

a6548£-02 

.8403E-02 

.954AE-02 

.llllE-01 

DEFL 0 at 

17 

18 

19 

20 

21 

22 

23 

2‘. 

EXP, 

.1400E-01 

,1800E-01 

.1900E-01 

.2300E-01 

,3400E-01 

,39'jOE-OI 

.4350E-01 

.5000F -n 1 

NASTHAN 

olA78E-01 

,lfi60E-0l 

o222lt-01 

.2501E-01 

,3?26E-01 

.4356E-01 

.50371-01 

.57»ftE-D 1 

DEFL. AT 

25 

26 

27 

28 





Exp. 

.5600E-01 

,12fi5E*00 

, 1480E+00 

. 1741E*00 





nastram 

.6419E-01 

. 1496E*00 

,1693E-»00 

■> 1906E*00 





R 0 M 0 S o 

OF DIFFERENCES = 

o94925E-04 




• 



MAXIMUM 

ERROR = ,31946E° 

03 








33 
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Table 17 


KU- AND NASTRAN. ROTATIONAL INFLUENCE COEFFICIENTS FOR SOLID WING 3 

(ALL ROTATIONS ARE BASED ON A iLBo LOAD) 



LOflO AT POINT 1 


ROTATIONS AT 

1 

2 

3 

4 

5 

6 

7 

S 

«U 

°oS1169E«>06 

■»o51169E=06 

=o51169E-06 

*-o6ll69E-06 

=oS1169E°06 

~o5n69E=06 

«»51169E°06 

=> oSl 1 69E—Cb 

nastran 

.:3837E**03 

o22a74E-0A 

a7071E-05 

<,74683E-06 

=o20637E-07 

ol27R7E>=03 

«15471E-C4 

.5145SE-05 

ROTATIONS AT 

9 

10 

11 

12 

13 

14 

15 

16 

KU 

»o5ll69£»06 

■”«51169E-06 

-»5U6VE-06 

"o51169E»06 

•=-o5H69E“06 

■=<.SU69E‘=06 

«.51l69F-0t 

-.511696-06 

nastran 

.33503E-05 

.24246E-05 

cl6237E-04 

o64597E-05 

o50699£=05 

<,45586E=05 

.44386E-05 

.513386-05 

ROTATIONS AT 

IT 

IB 

19 

20 

21 

22 

23 

24 

KU 

-.51169E-06 

-,51169E-06 

-.51169E-06 

<■<,51 169E-06 

o«Sll69Eo06 

-.5U69E-06 

-.51 lft9E-06 

-.511696-06 i 

NASTRAN 

oA9490E“05 

,490l0E-05 

a48466F-05 

«48517E-05 

,48761E-0S 

.48971E-05 

.4B974F-05 

.489496-05 1 

ROTATIONS AT 

as 

2b 

27 

28 




1 

KU 

-.51169E-06 

-.51169E-06 

-.5U69E-06 

-.51169E-06 





NAS I pan 

»A9017E*05 

.49047E-05 

o49044E"05 

o49O30E-O5 




j" 

r 




LOAD 

AT POINT 2 








0OOO4»lM>OUtM>CfOUOO 





ROTATIONS at 

1 

2 

3 

4 

& 

6 

7 

8 

KU 

-o7A423E-06 

-,74A?3E-06 

»,74423E-06 

-.74423E-06 

■»<,74423E=06 

“o74423E-06 

— . 74423E— 0 b 

— .744?3E“0b 

nastran 

-.799I7E-05 

.73521E-05 

.6789BE-0S 

,20T22E-05 

cll386E>=-0b 

ol5966E-04 

.20693E-04 

.111686-04 

rotations at 

9 

10 

11 

12 

13 

14 

15 

lb 

KU 

-‘,7A423E-06 

".74423E-06 

°,74423E=06 

“o74423E-06 

=o74423Eo06 

=o74423t-06 

=*74423E-06 

-.744236-06 

nastran 

,9l376E-05 

0 0676 1 £»05 

o21215E»04 

ol5D3BEo04 

ol2683E=04 

<,12233E-04 

.12644E-04 

.140826-04 

ROTATIONS AT 

17 

IB 

19 

20 

21 

22 

23 

24 

KU 

-,764?3E-06 

-.74423E-06 

»,T4423E-06 

=,74423E-06 

=o74423E-06 

-.744236-06 

-,744236-06 

-.744236-06 

nastran 

,13232E-04 

.I291BE-04 

,l2863E-04 

o12946E-04 

,13022E-0fr'^ 

.12965E-04 

.12941E-04 

.129396-04 

rotations AT 

25 

26 

27 

28 





KU 

-„74423£-0S 

"■o74423E-06 

«»74423E-06 

«‘o74423E=06 





nastran 

,12947E-04 

.12963E-04 

.12962E-04 

.12963E-04 






rotations 

at 

1 

2 

LOAD AT POINT 3 

oaoftoofrQODOODti'ao 

3 4 

5 

6 

7 

» 

8 

KU 


-.97677E-06 

“.97677E-06 

-.13759E-05 

-.137B9E-05 

-ol37S9E=OS 

=.137596=05 

-.13759E-05 

-.137596-05 

NASTRAN 


-.15295E-05 

-.44343E-QS 

-.29242E-05 

.67S01E-05 

o 326966=05 

-.17470E-04 

-.eObSbE-OB 

.&6O4UE-05 

ROTATIONS 

AT 

9 

10 

11 

12 

13 

14 

15 

16 

KU 


-.13759E-05 

-.13759E-05 

-.13759E-0S 

-.13759E-05 

-.13759E-05 

-.137596-05 

-.137596-05 

-.137596-06 

nastran 


.80853E-05 

.10728E-04 

-.23074E-05 

.35669E-05 

o59(J75E-05 

.69662E-05 

.785806.-05 

,534196-05 

ROTATIONS 

AT 

17 

18 

19 

20 

21 

• 22 

23 

d-* 

KU 


-.13759E-05 

-.137596-05 

-.13759E-05 

-.137596-05 

-.13759E-05 

-.13759E-05 

-.137596-05 

-t 1 37bv: 

NASTRAN 


.S8181E-05 

.60925E-05 

.62268E-05 

.62069E-05 

.60209E-05 

.603H4E-05 

.606236-05 

,60^97L~t 5 

ROTATIONS 

KU 

NASTRAN 

AT 

25 

-.13759E-05 

.60508E-05 

26 

-.13759E-05 

.60289E-05 

27 

-.13759E-05 

,60310E-05 

28 

-.13759E-0S 
, 603116-05 






'jD 
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Table 17 (Continued) 


KU“ AND NASTRAN° ROTATEOWAL INFLUENCE COEFFICIENTS FOR SOLID WING 3 

(ALL ROTATIONS ARE BASED ON A iLSo LOAD) 






LOAD 

AT POINT 4 









4t {> O 0 0 O «frO O {> 





ROTATIONS 

AT 

1 

2 

3 

4 

5 

6 

7 

e 

KU 


<=‘oi2093E°05 

■=>ol2093E=.05 

■»o36829E»0S 

"» 444E6E«»05 


®tt44426E*=05 

»c44426E=05 

e ^44426E**0S 

NASTRAM 


-<,21231E“06 

^0 17644E<s>05 

»„90653E<^05 

-<,2e4S2E-04 

<,19314E«.04 

=996321E-05 

=o25623E=04 

-»3fe96aK-CA 

ROTATIONS 

AT 

9 

10 

11 

12 

S3 

14 

IS 

Ifc 

KU 


«■» A4A26E-05 

«>o44426E»05 

-o44426E-05 

•■*44426E“05 

"o 44426E”05 

“»44426E"0S 

-.44426E-0& 

" »44426E«0S 

nastran 


-c34798E-04 

“.22595E-04 

-.41290E-04 

“o40SB9E-04 

" 0 A021 0E“04 

-.40577E-04 

-«43iaiE-04 

-»4?180E-04 

ROTATIONS 

AT 

17 

IS 

19 

20 

21 

22 

23 

24 

KU 


-.44426E-05 

-.44426E-Q5 

-a44426E-05 

“o4A426E-05 

”e44426E«»05 

o g44426£<'05 

=e4442faE-05 

• ,444 2 &E“0 5 

smastran 


-c4 I436E-04 

“.412R7E-04 

-o41405E-04 

°o41776E-04 

“’*41477E = 04 

4 1 364E»04 

“o41339E»04 

-o4l34t>E-04 

ROTATIONS 

AT 

25 

2h 

27 

28 





KU 


-.4442AE-05 

-o44426E-05 

-,444?6E-05 

“,44426E-05 





NASTRAN 


-.41344E-04 

-.41335E-04 

-,AI335E-04 

-,41337E-04 










LOAD 

AT POINT S 









0 a O {H» « « 0 {} u O O » O 





ROTATIONS 

AT 

1 

2 

3 

4 

S 

6 

7 

a 

KU 


°»14418E-05 

-o144IB£°05 

•=>,69898E=05 

-.13692E-04 

«.283B8E°04 

•“ol3692E'=D4 

=o23834E“04 

“o283&0E”'Oft 

NASTRAN 


cT958bE-06 

“o346p7E-06 

-=,68216E=05 

-«3b3B6E-04 

" o64744E<=»03 

-o6923bE-06 

°,20042E-04 

-obb362t-04 

ROTATIONS 

AT 

9 

10 

11 

12 

13 

14 

IS 

Ift 

KU 


-,2B3aS'.-04 

-,2a388E-04 

-o283B8E-04 

-42e388t-04 

-»2a38aE-04 

“*28388E-04 

-.283HBE-t)'. 

" I -^G 

NASTRAN 


-«13999E-03 

-«3B528£-03 

■»o44771E-04 

*•« 7 2643E — 04 

”,91753E-04 

»,ni09E-03 


-,H6P32i.-G* 

ROTATIONS 

AT 

17 

18 

19 

20 

21 

22 

23 

24 

KU 


»,2a3afiE-04 

-C28388E-04 

” a 28388E»04 

-<.2B368E-04 

"*,2B368E-04 

“o283BflE-04 

-,283B8E»04 

-,2B3BaE-04 

NASTRAN 


-<.8fl805E-04 

«-o91503E-04 

=o93l49E-04 

“„90197E-04 

=,B9551E-04 

-«9005‘»E-04 

-<,9 0S16E-04 

-,9064yt>n4 

ROTATIONS 

at 

25 

26 

27 

28 





KU 


-,28380E-O4 

«*c283BBE-04 

-,2B3a6E-04 

-.2e3R8t»04 





NASTRAN 


-o90244E-04 

°<i90031E-04 

°,900a7£-04 - 

-o90092E-04 






ROTATIONS 

at 

1 

2 

LOAD AT POINT 6 
oooftoooooooooaoo 

3 4 

5 

6 

7 

6 

KU 


=,354l6E-05 

*o354l6E»05 

“.12257E-04 

-.19699E-04 

=ol9699E=04 

=6l9699E*04 

°<.19699E°0& 

•*,19699E“04 

NASTRAN 


°.268eiE-04 

o26976E-04 

o2412BE-04 

.18507E-Q4 

o902S2E«0S 

<,72405E-03 

O22858E-03 

,96495fc-04 

ROTATIONS 

AT 

9 

10 

11 

12 

13 

14 

15 

16 

KU 


-*19699E-04 

-«I9699E-04 

-cl9699E-04 

19699E-04 

»b19699E°04 

=ol9699E-04 

-.19699F-04 

■=<,19699F-0 4 

NASTRAN 


.80211E-04 

.76775E-04 

„42008E-03 

ol6123b-03 

,12077E-*03 

o11449£-03 

,H775E-03 

,14b75E-03 

rotations 

at 

17 

18 

19 

20 

21 

22 

23 

?<. 

KU 


-ol9699E-04 

-rl9699E-04 

-,19699E-04 

®.19699E-04 

»,19699E-04 

-4 19699E-04 

-0 19699F-0A 

-« 1 Vt99r -c* 

NASTRAN 


,l2b63E-03 

.12222E-03 

.12129E-03 

.12178E-03 

.12265E-03 

ol2209E-03 

.12207F-03 

.l??07K-f,3 

ROTATIONS 

KU 

NASTRAN 

AT 

25 

-.19699E-04 

•I2215E-03 

26 

“ol9699E-04 

<.122?4E-03 

27 

-,19699E-04 

.12227E-03 

28 

°*19699E-04 

•12227E-03 





UT 

o 






(MgaMfeA 










0«b-4trV44 


dM4«Si4>»i 


4‘MaWS^ 

r-----T 




ft ••■ -■ -* de. y-vT-.Ji 

Ir*^^ Ipw*^ 


OHIGINAI, FAil^ti 
OF FOOB QUALTO 


Table 17 (Continued) 


KiiaaA jbiHA Biiii o|H|a 


KU“ 


AND NASTRAN 


ROTATIONAL INFLUENCE COEFFICIENTS FOR SOLID WING 3 
ALL ROTATIONS ARE BASED ON A iLBo LOAD) 


LOAD AT POINT 7 


ROTATIONS 

AT 

• 1 

s 

oo'boeooooao'ooooo 
3 4 

5 

6 

7 

8 

ttu 


=*»373|SE®05 

=,37318E=0S 

®o 14145E‘=04 

-,27566E-04 

=,3484JE®04 

«o27266E-04 

°o34041E-O4 

«>,34841E°04 

nastram 


°o 16£02E°0A 

= <a6085E“OA 

oA4234E°05 

o267S2E-04 

,19732E»04 

= oi0597E-=03 

e39083E“O4 

O84Q04F.-04 

rotations 

AT 

9 

10 

n 

12 

13 

14 

15 

16 

KO 


“eSASAlE^OA 

<= ,34841 E-04 

**4 3484 iE = 04 

»o348a1E-04 

=,3484lE°04 

“o3484lE"04 

= o36841F"=>04 

=,34841E-04 

NASTRAN 


,87163E-0A 

ol0129E-03 

,ni62E*.03 

ol2422E-03 

,H44lE-03 

,U678E-03 

«127UE-03 

,13072t-03 

ROTATIONS 

AT 

17 

18 

19 

20 

21 

22 

23 

24 

KU 


-o3484lE-0A 

-,34841E-04 

■-.34e41E-04 

•-o34a41E-04 

-<,3404U»O4 

•»s 3484 1 E-n 4 

“o34B41E-rj4 

"■c.34H4lt-04 

NASTRAN 


.12283f>03 

,12(l70E-03 

.12053F-03 

,121?3E-03 

,X2161E-03 

,12073E-03 

,12048E-03 

.12052E-03 

ROTATIONS 

KU 

NASTRAN 

AT 

2S 

«o34a4lF-04 

al?0S0E~03 

26 

-■.34a41E-04 

,l2069E-03 

27 

-.34B41E-04 
• 120S9E *'3 

28 

"o34B4lE«-04 

.12061E-03 






LOAD AT POINT 8 


ROTATIONS 

AT 

1 

2 

3 

4 

S 

6 

7 

a 

KU 


=,39221E-05 

«,39221E=05 

-,16032E-04 

-o34834E-04 

-,6T435Eo04 

*’s34834E-s04 

-o5575SE»04 

■“o704l4E»(j4 

NASTRAN 


=■0 76848E-05 

-,17253E‘>04 

= d22990£«*04 

□10124E-04 

,32429E»04 

»,10368E-03 

».11B83£-03 

-,569l*E-04 

ROTATIONS 

at 

9 

10 

U 

12 

13 

14 

15 

16 

KU 


-,70414E-04 

“,70414E«04 

-,704l4E-04 

-<,70414E-04 

=»70414E=04 

-.70414E-04 

-.70414E-04 

-.704l4t-04 

NASTRAN 


ol3606E-O4 

,52591E-04 

-.16156E-03 

" 0 7 6847E»04 

■= »34721E“ 04 

“ o 16548£*'04 

-,47390E-05 

-,51709£-04 

ROTATIONS 

AT 

17 

18 

19 

20 

21 

22 

23 

24 

KU 


-,70414E-04 

-,70414£-04 

-,70414E-04 

”o 7 04 14£**04 

-,r04l4E-04 

»<,70414E-04 

-,70414K-04 

-,704l4t-0& 

NASTRAN 


»e39085E-04 

-,33158E-04 

-o30794E-04 

»o31480E-04 

-□3'5038E = 04 

°o342B7E-04 

-.33776E-04 

«=o3365lE-G4 

ROTATIONS 

AT 

25 

26 

27 

28 





KU 


=o70414E-04 

-<.70414E-04 

-,70414E-04 

»,70414E-04 





NASTRAN 


-,33982E-04 

»,34421£-04 

-,34367E-04 ‘ 

«■ a 34390E*»04 






LOAD AT POINT 9 

0«{»0 O 0 O 41 O -D 4 Q 


ROTATIONS 

AT 

1 

2 

3 

4 

S 

8 

7 

8 

SU 


*<,4U24E-05 

«oAll2AE=05 

=DS7920e«04 

"o 42402E«04 

=,ao46?e°o3 

°o42402E=04 

= e76670E*=04 

=.12234L-03 

NASTRAN 


“oE4920E'“0S 

-*a3167E = 04 

«-o39255E“04 

-I.50699E-04 

,23072E*04 

•=>o79048E=04 

=ol5682E=03 

•=o23507E-03 

ROTATIONS 

AT 

9 

10 

11 

12 

S3 

14 

15 

16 

KU 


»,U201E-03 

°<,14201E=.03 

-<,1420iE»03 

-,1420lE-03 

o.lAPOlE^Oa 

■=,14201E=03 

-ol4201£o03 

»,14a01E-03 

NASTRAN 


-.29442E-03 

-.15177E-03 

-*3078lE-03 

-,34O09E-O3 

•*,,34744E-03 

“« 35454£<»0 3 

-.37Q6SE-03 

-,37714E-03 

ROTATIONS 

AT 

17 

18 

19 

20 

21 

22 


24 

KU 


-.14201E-03 

-ol4P01E-03 

-□14201E-03 

-ol4201t-03 

-<,14201E-03 

-.14201E-03 

-,l42niE-n3 

-.l4/>Clf-0 3 

NASTRAN 


-»364l6E-03 

-,36249E-03 

«o36434E-03 

-<,36947E-03 

»e36559E-03 

-,36378t-03 

36344(1-03 

-.3bi‘.'bt-C3 

ROTATIONS 

AT 

25 

26 

27 

28 





KU 


-,14?01E-03 

“ol4201E-03 

-,14201E-03 

-0 14201E-03 





NASTRAN 


-o36357E-03 

«,36340E-Q3 

-636339E-03 

■=■ a 36342E“03 




'—“1 



Table 17 (Continued) 


KU” AND NASTRAN° ROTATZONAL INFLUENCE COEFFICIENTS FOR SOLID WING 3 

{ALL rotations ARE BASED ON A ILBo LOAD) 


LOAO AT POINT 10 
o o a o -oo o {H> o « o o ^ 9 


ROTATIONS 

AT 

I 

2 

3 

4 

5 

6 

7 

a 

KU 


^oA30a6£°05 

=cA3026E=05 

=ol9807E«04 

“o49970E-04 

«ol4l9l£=03 


«o9758AE*-04 

*=■ t> 1 7<>26E"03 

nastran 


oa3B77E=0E 

“OB0722E-05 

=o47625E“04 

-«12440E«-O3 

= <.32795E=03 

■=0 4340 IE"04 

=al70fi5E°03 

-,34979f.-03 

ROTATIONS 

AT 

9 

10 

11 

12 

13 

14 

15 

16 

KU 


=,236B5£-03 

= o26098E‘»03 

•=-.25015E<»03 

■*o26098E»03 

“o 26098E"03 

■=o26090E«>03 

■=>,2609BE-03 

-,2b0vefc-03 

nastran 


-.74102E-03 

-»27732E-02 

».36430E-03 

-O&3987E-03 

»,704l7E-03 

-a93b85T -03 

-al3447E-02 

-,71^^V3E-03 

ROTATIONS 

AT 

17 

la 

19 

20 

21 

22 

23 

2* 

KU 


^o26098E-03 

-O2&098E-03 

-.26098E-03 

-o2609HE-03 

=o26D9BE-03 

-a2609aE-03 

-o2609«E-03 

-e2b0VbE-(j3 

NASTRAN 


" a 74 3 1 9E"03 

-.76564E-03 

-.79141E-03 

-o78234E-03 

^*7b232E“03 

-o7b317E-03 

= 0 75f)3bt—0 3 

-,7bblbE-03 

ROTATIONS 

AT 

25 

26 

27 

28 





KU 


-.26098E-03 

-*26098E-03 

-o26098E-03 

°»26098E-03 





nastran 


•*.7b3l2E-03 

-a75056£-03 

-»75107E-03 

-*75127E-03 










LOAD 

AT POINT 11 









4 400 4<D4«>fyi>|>IMt04 





ROTATIONS 

AT 

1 

2 

3 

4 

5 

6 

7 

8 

KU 


-»bS7I5E-05 

-»657iSE»0b 

-»27T52E-04 

-»62703E-04 

°cl3958E=03 

“• o62703E-'04 

»ol0627E=03 

16202F.-0J 

nastran 


-.30726E-04 

• a34403E<<^04 

»«735i3E»05 

*S76b3E-04 

o58681E=04 

-O2424RE-03 

=*473b4E-04 

«13227E-03 

ROTATIONS 

AT 

9 

10 

11 

12 

!3 

14 

lb 

16 

KU 


-,l9546e-03 

-,19731E-03 

-,l9731E-tl3 

-al973lE-03 

-oi9731E-03 

-,l973lE-03 

-al9731E-03 

-,19731fc-03 

nastran 


.24.116E-C3 

.30661E-03 

ol0l46E-02 

>53362E-03 

o39248t,-.''". . 

o40371£-03 

aA4579E-03 

• Iia77pf. -03 

ROTATIONS 

AT 

17 

18 

19 

20 

21 

22 

23 

2<* 

KO 


-c!973ie*03 

-o19721E-03 

-,i9731E-03 

-»1973lE-03 

°o3973l£-03 

-ol973lE-03 

-#l9731F-03 


nastran 


a50475E-03 

c45730E“03 

»45416E-03 

»46237£-03 

,48160E-03 

o46O53£-03 

e45884E-03 

,45920E-03 

ROTATIONS 

AT 

25 

26 

27 

28 





KU 


°*)9731E-03 

-a 19731E-03 

-,19731E-03 

-el9731£-03 





nastran 


„A5924E-03 

aA6092E-03 

,46132E-03 

»45153E-03 






load at point 12 

4 O 4 OO a « a O i> O O O o 


ROTATIONS 

AT 

1 

2 

3 

4 

S 

6 

7 

8 

KU 


-O&7195E-05 

-«67195E°05 

=»29220E-04 

*= »68589E"04 

°„l&eS5£->03 

-»68589E=04 

=ol2253E°03 

-*20241E-03 

nastran 


««17835E»04 

-a35378E-04 . 

-»323S2£-04 

.30402E-04 

a69351E*04 

°.2465lE-03 

-.2ia97E»03 

— » 57 4 77E«»04 

ROTATIONS 

AT 

9 

10 

11 

12 

13 

14 

lb 

36 

RU 


-*26B76E*03 

‘-O30022E-O3 

°(,2a451E-03 

-«30022E-03 

-o30022E<-03 

“-30022E-03 

-o30022E-03 

-.30022E-C3 

nastran 


,11025E-!)3 

□P3759E-03 

-.41579E-03 

-.31672E-04 

ol42SlE»03 

.20082E-03 

a26633E-03 

a 1 7blOE*03 

ROTATIONS 

at 

17 

18 

19 

20 

21 

22 

23 

24 

KU 


-o30022E-03 

-,30022E“03 

-,3O022E-E)3 

“ ,30022E”03 

-a30022E-03 

-.30022E-03 

-a30022E-03 

-.300??t -03 

NASTRAN 


.20842E-O3 

o20734E-03 

,21669E-03 

.23O03E-O3 

«21984E-03 

.2l4b0£-03 

.21243E-0J 

.^3 -,'3 

ROTATIONS 

AT 

25 

26 

27 

2B 





KO 


-.3Q022E-03 

-a30022£-03 

-.30422E-03 

•>»30022E-03 





NASTRAN 


,21267E-03 

»21236E-03 

a21215E-03 

*21?28E-03 






Cn 

r-j 






■i I f S i g-— « 
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OHIGiKAL PAGE 3S Table 17 (Conttnued) 

OF f OOB QUAIittE 

KU- AND NASTPAN® ROTATIONAL INFLUENCE COEFFICIENTS FOR SOLID WING 3 

(ALL POTATIONS ARE BASED ON A 1L6, LOAD) 

load At POINT 13 




ROTATIONS 

at 

1 

2 

3 

4 

5 

6 

7 

8 

KU 


“o 

"•o68674E“05 

°,30688E-04 

-,74475E-04 

-,19751E=03 

— e 74475£”>04 

-»138flO£-03 

-p24279£-03 

NASTRAN 

if) 

»oll300E“0^ 

= e32130E«>04 

=o52107E=04 

-e08329E-O5 

«63915E=04, 

-»21617E“03 

=»28895E-03 

“«25320£-03 

ROTATIONS 

AT 

9 

10 

u 

12 

13 

14 

15 

16 

KU 


-.3A206E-03 

-o4P424E-03 

=«37170E»03 

-.42424E-03 

~,44640E“03 

“«44640E-03 

•,44640E~03 

-.44640E-U3 

nastran 


-el3127E-03 

.52.378E-04 

-*62891E-03 

-»54734E-03 

-o38029E-03 

-.22524E-03 

'-<,14b23E-03 

-.55012E-03 

ROTATIONS 

AT 

W 

IB 

19 

20 

21 

22 

23 

24 

KU 


•=■ , A A 6 A 0 E “ 0 3 

— 0 4 464 0E"03 

-e44648£-03 

-.44640E-03 

«“.44640E-03 

“o44640E“03 

••o44640E-03 

-,44fe40t-0 3 

waSTHAN 

ROTATIONS 

KU 

nastran 

AT 

-.A0953E-03 

25 

•>^4464 OE-03 
->o35407E-03 

-o3409OE-O3 

26 

-.44640E-03 

-,35974E-03 

-o32456E-03 -,3177HE-03 

27 28 

-,44640E-03 “*44640E-03 

=«3S960E-03 -.35956E-03 

LOAD AT POINT 14 

-.36927E-03 

«’o35fi35E-03 

-.35305E-03 

“.35168K-03 

ROTATIONS 

AT 

1 

? 

3 

4 

S 

6 

7 

H 

KU 


-.70l5AE-0b 

-o701S4E»05 

-,32156t-04 

-*80361E-04 

-,22648£»03 

=o8036lE-04 

=ol5507E=03 

-,2831«E-03 

NASTRAN 


»o57070E-05 

°,2a263E»04 

-,69l6lE-04 

-,5SeOOE-04 

e41887E-04 

“ol8437E-03 

-o334B8E-03 

■»,43270E-03 

ROTATIONS 

at 

9 

10 

11 

12 

13 

14 

15 

16 

KU 

* 

-o4l536E-03 

■=e54fl27E-0 3 

-.45890E-03 

-.54827E-03 

-o619O0E-O3 

»,65i,99E-03 

-.65095E-03 

-.65099E-03 

nastran 


-„45Bb7E-03 

-o30518E-03 

-,75535E-03 

-*87649E-03 

-e99732E-03 

«ol095*.E-02 

"b90276E-03 

12655E-oa 

ROTATIONS 

AT 

17 

18 

19 

20 

21 

22 

23 

24 

K'J 


-o65099E»03 

-.65099E-03 

-e65099E-03 

-,65099E-03 

-,65099E-03 

-o65099E-03 

-,6b09g£-03 

-ofr5099E-03 

NASTRAN 

rotations 

KU 

NASTRAN 

AT 

-,l2437E-02 

25 

-,6b099£-03 

12A62E-02 

-.12233E-02 

26 

-,65099E»03 

-.12457E-02 

-,12323E-02 -,l2709E'-02 

27 28 

-»65099E-t)3 “.65099E-03 

-ol2451E-02 -o1?454E-02 

LOAD AT POINT 15 

4 4 « 1>« »<» <H> « «« « 4 

-o12674£-02 

-.I2a8iE-02 

-0 124E5E-02 

-*1243Ut-02 

ROTATIONS 

AT 

1 

2 

3 

4 

5 

6 

7 

B 

KU 


°o7!634E-05 

"#7l634E“05 

-»33624E-04 

-*B6248E-04 

=>® 25544E=C3 

«,66248E<'04 

®cl7S34E=03 

•*e32356E°03 

NASTRAN 


°o I6123E-06 

■=-*2389B£“04 

=e85445E-04 

-0 10764E-03 

o56l7lE*05 

-el4813E^03 

»o373' '’E-03 

”o60672E*»03 

ROTATIONS 

AT 

a 

10 

U 

12 

13 

14 

15 

16 

KU 


“*48Bfa6E-03 

-,67229E-03 

**,54609E-03 

-eb7229E"03 

■=,79175E-03 

•’.89269E-03 

• -.93267E-03 

°<.93267E-03 

nastran 


-,H54b2E-03 

-.11578E-02 

-,84786E-03 

-,U721E-02 

-el54l2E-02 

“,22H04E-02 

-.53970E-02 

».lb64bt-02 

ROTATIONS 

AT 

17 

Ifl 

19 

20 

21 

22 

23 

24 

KU 


•=.932t>7fc'-03 

•,93267E-03 

=>.93267E-03 

-o93267E-03 

-,93P67E»03 

-»932b7E-03 

-<.93267E-U3 

-,9i?6rF-0i 

NASTRAN 

ROTATIONS 

KU 

nastran 

AT 

-,209b9E-02 

25 

’»e932S7E"03 

»o227B0E-02 

-*2?709E-Q2 

26 

=.932A7E-03 

»,22432E»02 

-»25102£-02 

27 

■»o93267E-03 

«*o22432E-02 

-o28967E-02 

28 

-»93267E-03 

'»o22450E-02 

~,23001E»02 

■>.?2fll8E-0? 

-.22627E-02 

-e229bvE“C2 


Cn 

Ca> 


^ ^ 


Table 17 (Continued) 


i 

t 

1 


KU= AMO MASTRAN-^ ROTATIONAL INFLUENCE COEFFICIENTS FOR SOLID W1N6 3 

(ALL rotations AR£ BASED ON A ILBo LOAD) 

LOAD AT POINT 16 




ROTATIONS AT 

1 

2 

3 

4 

5 

6 

7 

8 

KU 

«=»9601AE-OS 

-.96014E-05 

= o 43247E«*04 

-«10571E=03 

-„2862lE-03 

-=•0 10571E-03 

“»19861E=03 

=»35748E=03 

NAS TRAN 

-»21951E-0A 

-,S2940E-04 

-o58793E“04 

.40128E-04 

oll971E-03 

-.3a645E-D3 

-,A0936F-03 

19778E-03 

ROTATIONS AT 

9 

10 

11 

12 

13 

14 

lb 

16 

KU 

= i,53XnAE-03 

“,7292SE-03 

-»59291E-03 

“.72925E-03 

•>o8621lE=03 

-.98207E-03 

-.10B71E-02 

-.10571E-02 

NASTRAN 

,124?0E-03 

.AA657E-03 

-,10032E-02 

-»b31BAE-C3 

-.32340E-04 

,38540E-03 

,67860E-03 

onblbt-02 

ROTATIONS AT 

17 

18 

19 

20 

21 

22 

23 

2'f 

KU 

10571E-02 

“.10571E-02 

-.10571E-02 

-,l0571E-02 

-,10571E-02 

10571E-02 

I0571E-02 

1Q571E-02 

NASTRAN 

,7a957E-0j 

,70B21E-03 

,7a570E-03 

i,87803E-03 

. 13307E-02 

.95853E-03 

,8H428E-03 

,87Hb)t-03 

ROTATIONS AT 

25 

26 

27 

28 





KiJ 

• -„10S71E-02 

-,10571E-02 

-,10571E-02 

-*10571E-02 





NASTRAN 

,ttS94bE-03 

,92390E-03 

„91916E-03 

«92I82E-03 









LOAD 

AT POINT 17 













ROTATIONS AT 

1 

2 

3 

4 

5 

6 

7 

H 

KU 

-,9767 lE-SS 

-,97071E-05 

-,44296E-04 

1099lt-03 

-,30690E-03 

-o 10991E-03 

-,21023£-03 

-,38633E-03 

NASTRAN 

", 17 19BE— 04 

-o50l78E=04 

- , 72942E-04 

o99841E-05 

,11467E-03 

-,35414E=03 

-,45502E-03 

-,34377fc-03 

rotations AT 

9 

10 

11 

12 

13 

14 

15 

16 

KO 

-,58400E-03 

-,8l783E-03 

-,655l9E-03 

-.B1783E-03 

-,98545E-03 

-.115-^7E-02 

-,13205£-02 

-,1320bE-O2 

NASTRAN 

-.83806E-04 

,26604E-03 

-,H569E-02 

-.93589E-03 

-,57072Erfi"' 

-,17135E-03 

.19440E-03 

-,13)V3F-o2 

ROTATIONS AT 

17 

18 

19 

20 

" 21‘ 

22 

23 

21. 

KU 

-«13523E-02 

-,135P3E-02 

-,13523E-02 

-,13523t-02 

-,13523E-02 

-,135?3E“02 

-ol3523E-02 

13b23E-t2 

NASTRAN 

-,6047l£-03 

-,18344E-03 

,10814E-04 

, 14258E-03 

-,72744E-04 

-,69624£-05 

-,47332E-05 

,33330E-0b, 

ROTATIONS AT 

25 

26 

27 

28 





KU 

-,13523E»02 

-,13523E-02 

-ol3523E-02 

-ol3523E-02 





NASTRAN 

,22023E-04 

-,l34l5E-tJ4 

-,1926lE-04 

-,20021E-04 







■ - 

LOAD 

AT POINT 18 













ROTATIONS AT 

1 

2 

3 

4 

S 

6 

7 

8 

KU 

-o9812BE-05 

'*,98128E-05 

-,45344E=04 

-oll412E-03 

-,32759E-03 

-,11412£-03 

-,22l85E-03 

-,41518E-03 

NASTRAN 

-,12939E-04 

-.47347E-04 


-,2l206E-04 

,10ai2E-03 

=,32773E-03 

-,49288E-03 

-*48363E-03 

ROTATIONS AT 

9 

10 

11 

12 

13 

14 

15 

16 

KU 

-,63636E-03 

-,90642E-03 

=o7l747E-03 - 

-c9064?E-03 

-,n088E-02 

-,13274E-02 

=.15839E-02 

-,1Sb39E-02 

NASTRAN 

-,30144E-03 

o61084E-0A 

-o!2424E-02 

-cl2363E-D2 

-,l0965E-02 

-o8460lE-03 

■=■ o468S0£" 03 

-,21245E-02 

ROTATIONS AT 

17 

18 

19 

20 

2i 

22 

23 

24 

KU 

-,16839E-02 

-.17328E-02 

-,17328E-02 

-cl732BE-02 

-,17328E-02 

-,173?8E-0P 

-.17328E-02 

-,17328E-02' 

NASTRAN 

-.19064E-02 

-.1S654E-02 

-,l2356E-02 

= s 1 04bfiE-02 

-,17925E-02 

-,16115E-02 

-,15223E-02 

-,l4873t-07^ 

ROTATIONS AT 

25 

26 

27 

28 





KU 

-,I732BE-02 

-,17328E-02 

-,17328E-02 

-,17328E-Q2 





NASTRAN 

14015E-O2 

-.15994E-02 

JS954E-02 

IbvOOE-OE 






in 

4 ^ 














ROTATIONS 

KU 

NASTRAN 

ROTATIONS 

KU 

NASTRAN 

ROTATIONS 

KU 

NASTRAN 

ROTATIONS 

KU 

NASTRAN 


ROTATIONS 

KU 

NASTRAN 

ROTATIONS 

KU 

NASTRAN 

ROTATIONS 

KU 

NASTRAN 

ROTATIONS 

KU 

NASTRAN 


ROTATIONS 

KU 

NASTRAN 

ROTATIONS 

KU 

NASTRAN 

ROTATIONS 

KU 

NASTRAN 

rotations 

KU 

NASTRAN 




|h*iniynn'> 


iyitffiuuxA 

i- >-f 


S' 








\ 


Table 17 (Continued) 


KU-=> AND NASTRAN" RQTATIONAL INFLUENCE COEFFICIENTS FOR SOLID WING 3 

(ALL ROTATIONS ARE BASED ON A 1L3. LOAD) 



load at point 19 


C<X»0 0'a««4>1M>«0 000 


AT 

I 

2 

3 

A 


•=,99185E=>0S 

**99I85E=05 

”0 46393E" OA 

-.I1832E-03 


-><,87578E-0S 

= 0 A AA9SE=0A 

“q99441£“0A 

-«531 AflE-DA 

AT 

9 

10 

11 

12 


-.68S71E-03 

»,9950IC-03 

»o77976E“03 

»,9950IE-03 


-*5rd02t-03 

-,16042E-03 

=,l3256E-02 

‘.15100E-02 

AT 

17 

18 

19 

20 


"*»20l55E-02 

-.21667E-02 

-»222T2E-02 

-.22272E-02 


-,29A33E-02 

».3I503E-(12 

-,327A3E»02 

«»29I89E-02 

AT 

25 

26 

27 

28 


•,22272F-02 

-..22272E-02 

-.22272E-02 

-.22272E-02 


•.37392E-02 

-.37969E-02 

-.3781AE-02 

-,37799E-02 


5 

6 

7 

h 

°o3A828E<=03 

“<,11832E«*03 

°.233A7E°03 

644 02E<*03 

«100A1E=03 

=.302i2E-03 

-,5286flE~03 

-.62U2E-03 

13 

1** 

15 


-,1232lE-02 

».,15000E-.02 

-.18473E-02 

18473E-02 

-,16078£-02 

'>oiS991E-02 

-ol3169E-02 

-,273B9f-02 

21 

22 

23 

24 

°.22272£»02 

-o22272E-02 

-„2227?E-02 

-.22272E-02 

-„3B709E-02 

-.37721E-02 

-»37083E-02 

-o36990E-02 


LOAD AT POINT 20 

OC>0«'V'OOOr«oocoo<l. 


AT 

1 

2 

3 

4 

5 

6' 

7 

8 


-»1002AE-04 

»*10024E-04 

°oA7A4lE‘=0A 

»,l22S3E-03 

-„3bB97E»03 

«<.12253E°03 

=■<,245092-03 

=,*72b7E-03 

at 

«»,45fl38E-05 

=.4iS93E=0A 

-.11257E-03 

-<,85395E»04 

o93675E<-0A 

=o27611E»03 

-,563B2E=03 

-.75935E-03 

9 

10 

11 

12 

13 

U 

15 

16 


-a74107£-03 

-,10836E-02 

-o84204E-03 

1C836E-02 

-,l3555E-02 

»,l6727E-02 

-o21107E-C2 

-□211U7E-02 


-,76003E-03 

-.39024E-03 

I4026E-02 

-,17760E-02 

-,21209E^.'- , 

■ -B24278E-02 

-.25767E-02 

-,3297bE-02 

AT 

IT 

18 

19 

20 

21 

22 

23 

24 


-.23A71E-02 

»e26007E-02 

“,27931E“02 

-.28794E-02 

•»o28794E-C2 

•»o28794E“02 

-,28794E-02 

-,2B794F-02 

AT 

».38974E-02 

25 

-,2B794E“02 

-.713B1E-02 

»„46232E-02 

26 

-„28794E-02 

-.62318E-02 

<=>o59007E-02 

27 

«.28794E-02 

=,6l904E-02 

“<,1043iE>»01 

28 

-.28794E»02 

-,61906E-02 

-e60U2E-02 

»,,61967E-02 

— »63024E-02 

-t652l6E-02 


LOAD AT POINT 21 




AT 

1 

2 

3 

4 

5 

6 

7 

B 


-o12631E-04 

-al2631E-0A 

-o58742E-04 

= 14871E-03 

<=<,43£84E-03 

=ol4871E=03 

-o29095E-03 

-,5529*E-03 


-ol91B3E-04 

— 0 66065E— 04 

-.10608E-03 

.69676E-05 

,17048E“03 

-<i46724E“03 

-,66l57E-03 

»p5S90bE=03 

AT 

9 

10 

11 

12 

13 

14 

IS 

16 


-.B6783F-Q3 

-«il2823E=02 

-,98850E-03 

'-,128236-02 

-,16232£-0H 

-o203B3E-02 

-,265666-02 

-.265666-02 


-„17922E-03 

»40999E-03 

-,1795lE-02 

- , 1 6744E-02 

- 0 12464E-02 

—o58498E-03 

,220776-03 

-.344256-02 

AT 

17 

18 

19 

20 

21 

22 

23 

24 


-,30283E-02 

-o3485IE-02 

-,39398E-0P 

-»44172E-02 

-.49829E-02 

-,49829E-02 

-,49829E-02 

-.49829E-02 


-„27407E-02 

-„l7anE-02 

°o70l97E-03 

,28046E-03 

-,2S09l£-03 

-.27928E-03 

,39914E-03 

.109556-02 

AT 

25 

26 

27 

26 






-,49829E-02 

-.49829E-02 

-c69829E-02 

-<,49829E-02 






<,15512E-02 

.17201E-02 

,15713E-02 

,l5380E-02 






Ol 

cn 




t 


I 









iteA-^nu^i SrfA;■K^^J 


|a:^ 


a -.■•■:» 

B> ' "“f 





Table 17 (Continued) 


KU“ AND NASTRAN" ROTATIONAL INFLUENCE COEFFICIENTS FOR SOLID WING 3 

(ALL rotations ARE BASED ON A 1LB« LOAD} 


LOAD AT POINT 22 


0<M)l>0««f>00 00«04>« 


ROTATIONS 

at 

1 

2 

3 

4 

5 

6 

? 

8 

KU 


-oS2695E-0A 

“,I2S95E-04 

-O59371E-04 

-.15124E-03 

-»44525E-03 

»elS124E°03 

=,29792E°03 

=,5702SE-03 

NASTRAn 


-ol6652E-0A 

-«6A347E-0A 

'■nU410E-03 

-,11825E-04 

,16699E°03 

°o4512aE*03 

<=»68370E-03 

-o643l3E-03 

ROTATIONS 

AT 

9 

10 

11 

12 

13 

14 

15 

16 

KU 


-,B992AE°03 

“•,13355E=02 

-",102S9E-02 

»*l3355E-02 

=,16972E»02 

»o21419E«02 

“d28146E“02 

-.28146E-02 

NASTRAN 


-.31130'-03 

.29161E-03 

"*18395E=02 

-418492E-02 

=>,15680E=02 

-.10174E-02 

-=2098lE-03 

-.39337E-02 

ROTATIONS 

AT 

n 

18 

19 

20 

21 

22 

23 


KO 


-.32273E-02 

-.37455E-02 

“d42793E-02 

-<,4075OE-O2 

»„S8016E~02 

-.58977E-02 

-.50977E-D2 

-,50977fc-O2 

NAS TRAN 


-.35673E-02 

-c29219E-02 

-o20596E-02 

-,10643E-02 

"-(.52134E-02 

-.37354E-02 

-=25202E-02 

-,lt>lb4E-02 

ROTATIONS 

AT 

25 

26 

27 

26 




KU 


-.5B977E-02 

-.5B977E-02 

-o58977E-02 

-o58977E-02 





NASTRAN 


-„97504£-O3 

-,16160E-02 

-ol5142E-02 

-.14966E-02 



- 






LOAD 

AT POINT 23 









c>4>0 4>0«0i> 





ROTATIONS 

AT 

1 

2 

3 

4 

5 

6 , 

7 

8 

KO 


-.I2T58E-04 

-.127BBE-04 

■»,60000£=04 

-.15376E-03 

«-o4&767E=»03 

■»ol5376E=03 

-,304fl9E-03 

-,b«7bb£°03 

NASTRAN 


-= 14I32E-04 

“.62630E-O4 

»ol2207E-03 

■"•oaObTaE-OA 

o16325E*-03 

= a43574E«‘0 3 

>"»70563E-03 

-<.7?660E-O3 

ROTATIONS 

AT 

9 

10 

11 

12 

13 

14 

lb 

Ih 

KU 


-.9306SE-03 

-.13886E-02 

-«10632E-02 

-» l3B0bt-O2 

-*17712E-02 

-,22454E-02 

-.29T27F.-02 

-.?R727t-02 

NASTRAN 


-o44380t-03 

.17156E-03 

-.18870E-02 

-.20190E-02 

-,188S3E-02 

-0 X450BE-02 

-.6ifl94E-o:‘ 

“ = 43180r:-02 

ROTATIONS 

AT 

17 

le 

19 

20 

21 

22 

23 

24 

KU 


“ 0 34262E-02 

-,40059E-02 

■=,46189E-02 

-*53327E-02 

-o66202E“02 

“* 6927 1E“0 2 

-»70477E-02 

-.70477E-02 

NASTRAN 


-.42969E-02 

-.40409E-02 

-,34937E»02 

“o2564?E-02 

-oT8ll2E-02 

-„72018E-O2 

-.645B<iE-02 

-,5bl85E-02 

ROTATIONS 

at 

25 

26 

27 

26 





KU 


-<,70477E-02 

-o70477E-02 

».70477E-02 

-.70477E-02 





NASTRAN 


-.47024E-02 

-d608O3E-O2 

-.66160E-02 

-.64930E-02 






} 


i 


LOAD AT POINT 2A 

OOOOODODOOV-aaOIM) 


ROTATIONS 

AT 

I 

2 

3 

4 

5 

6 

7 

8 

KU 


»ol2822E-04 

-,I28?2E-04 

= D 606S9E-04 

-.15628E-03 

-.47008E-03 

-.15628E-03 

=-.3n87E°03 

-,604bbE-03 

NASTRAN 


-.U613E=04 

-,60930£-04 

»ol3002E-03 

-o49576E-04 

,1593BE°03 

. ™ .42024E—03 

°,72751E«03 

-.S1004E-03 

ROTATIONS 

AT 

9 

10 

11 

12 

13 

14 

15 

16 

KU 


-»96207E-03 

-,14410E-O2 

=>,n006E»02 

->«l4418E-02 

-.18452E-02 

'=’ .23490E"='02 

°c31307f.-02 

-.313072-02 

NASTRAn 


-,576802-03 

a50i45£-04 

-.193S3E-02 

-.21879E-02 

-c22009E=02 

-o18877E'’02 

-.IO780E-O2 

-.46994E-02 

ROTATIONS 

AT 

17 

18 

19 

20 

21 

22 

23 

24 

KU 


-.362522-02 

-,42662E-02 

-.495852-02 

-.57905E-02 

-.74389E-02 

-.79565E-02 

-.83602E-02 

-.85J44E-02 

NASTRAtJ 


499592-02 

-,bl383E-02 

-,498b2£-02 

-.419142-02 

-,10053t-01 

-.105902-01 

-.109692-01 

-.110272-01 

ROTATIONS 

AT 

25 

26 

27 

26 





KU 


»,85l44£-02 

-Q85144E-02 

■=o85144£-02 

».h5144E-02 





NASTRAN 


-,15026E-01 

-ol4l52E-0l 

-,I3978E-0l 

-.1384BE-01 






cn 

CTl 










VT-- ■ ''ifV-?J^ r'-/ ’.' . •’r-*T'‘-'"'-T:^.^ ^ 
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OF FOOE QUALOT (Continued) 

KU- AND NASTRAN® ROTATIONAL INFLUENCE COEFFICIENTS FOR SOLID WING 3 

{ALL ROTATIONS ARE BASED ON A ILBe LOAD) 


LOAD AT POINT 25 


POTATIONS 

AT 

1 

2 

3 

4 

S 

6 

7 

8 

KU 


«-ol288Se-0A 

-O12885E-04 

-o61258E-04 

-,15880E-03 

-o48249E«»03 

<sol5880E=03 

=o31 8B4£=03 

=pb22l7E=03 

NASTRAN 


-oP0927E-05 

-<,S9221E-04 

-ol379OE-03 

-,68464E"04 

olSSSTE'-OS 

°,40473E-03 

=o74941E-03 

-.H9347E-03 

ROTATIONS 

AT 

9 

10 

11 

12 

13 

14 

15 

16 

KU 


-*99348E-03 

-,14949E-02 

-,U3B0E-02 

-«14949E-02 

o,19192E«02 

= <,245262=02 

«,3288eF-02 

'-p32886E-02 

nastpan 


-,70973E-03 

-.70550E-OA 

-,l983bE-02 

-,23568E-02 

-,25l7lE-02 

=p23257E-02 

-,15l76E-02 

-,b077lE-02 

ROTATIONS 

AT 

17 

18 

19 

20 

21 

22 

23 

24 

KU 


-.3B2A2E-02 

*> o45266E“02 

-.S2981E-02 

“O62483E-02 

■=„82575£-02 

“o89859E-02 

-.96727E-02 

10216E.-0 1 

NASTRAN 


-<,&691b£-02 

-.62346E-02 

=,653«bE-02 

-,b2755E»02 

=.12093E-01 

=.13721E-01 

-,]5428E-01 

-» 17709E-01 

ROTATI0^4S 

AT 

?S 

2b 

27 

26 





KU 


-,104J8E-01 

-,I n418E-0l 

-„10418E-01 

10418E-01 





NASTRAN 


»=2438BE-01 

-,22903E-01 

-,230bfcE-01 

-,23253E-01 






LOAD AT POINT 26 

O « 4k ^ 4 4 U « « <v » 


ROTATIONS 

AT 

1 

2 

3 

4 

5 

6, 

7 

d 

KU 


" t ] 56b 1 f. '-04 

-ol5bblt'-04 

-„74237E-04 

-.19172t“03 

»«5T947F»03 

-pl9irzE“03 

“c3H329E-03 

=p74B40fc-03 

NASTRAN 


-«169b0E-04 

-p79074E=04 

-ol5277E-03 

-,26B27E-04 

,22264E=03 

=oS5320e=03 

-,90532E-03 

-p9lfe67E-03 

ROTATIONS 

AT 

9 

10 

11 

12 

13 

14 

15 

16 

KU 


12040E-02 

-.1A3S4E-02 

-.13H41E-0? 

“p lfl354t-'02 

-,23842E-02 

-p30945E-02 

“.4256U.-02 

-,42S61F-t>2 

NASTRAN 


-,48940E-03 

,38786E-03 

-,,24955E“02 

“,27l02E-02 

»<,24eS7E“02 

-.17084E-02 

-«32005E-03 

-o64757E-02 

ROTATIONS 

AT 

17 

IB 

19 

20 

21 

22 

23 

24 

KU 


-,S0360E-02 

“,,61 054E“02 

-,73503E-02 

-,90067£-02 

-.l3l73E“0i 

=ol5l60E“0l 

-.17539E-01 

-«20410E-01 

NASTRAN 


-,655B5E-02 

-p60l92E-02 

-,,468nE-02 

“p24566£“02 

=»16939E“01 

~ol6446E“01 

-pI4973E-01 

“,1225bE“0i 

ROTATIONS 

at 

25 

26 

27 

28 





KU 


-,23900£-01 

-.45099E-01 

-p45099E-01 

»p4S099E“0l 





NASTRAN 


-,B3387E»02 

-.26292E-01 

-<,66612£-02 

,il6215E = 01 






LOAD AT POINT 27 

tk fl (k -o o » » & 4)' 4> {} O « 4k 4k o 


ROTATIONS 

AT 

1 

2 

3 

4 

5 

6 

7 

8 

KU 


=,15704E“04 

“ol5704E»04 

-p746S6E=04 

*',19340E“03 

=c5B775E=03 

=»J9340E=03 

=o38T94£=03 

=o75994E=03 

NASTRAN 


=.15267E“04 

-d77936E-04 

“ol5e09E“03 

“o39363E-04 

p220ie£=03 

=p542S2E°03 

°c92002E°03 

= p97243E=.03 

ROTATIONS 

AT 

9 

10 

11 

12 

13 

14 

lb 

16 

KU 


-ol2250E-0? 

=« 107O8E-O2 

=p14090E-02 

-ol870BE“02 

= <,24336E=02 

=.31635£o02 

'‘.43615F-02 

=o436l5E-02 

NASTRAN 


-„57730E-O3 

.30897E-03 

=.25274E»02 

“d28244£“02 

-p26979E<»02 

-.19934E-02 

-.59006E-03 

•.67436E-02 

ROTATIONS 

AT 

17 

J8 

19 

20 

21 

22 

23 

24 

KU 


** 0 5 1 b8bE“02 

-o62790E-02 

=.75767E“02 

-<,9311VE=02 

=,I3718E-01 

15847E-01 

= o1H4UE-01 

-o21544E-01 

NASTRAN 


-p70535E-02 

“,67757£“02 

-,56300E-02 

-,33593E-02 

-..18657E-0I 

~ol9236£“0l 

-,19035E-0l 

17544E-01 

ROTATIONS 

AT 

25 

26 

27 

28 





KU 


=,25402E-01 

-,51480E-Ol 

= ,,55169E-01 

"•C55169EO01 





NASTHAn 


-«14260E“01 

-,59769E-01 

“*48449£"0l 

»p30335E-01 






cn 



Table 17 (Continued) 

KU“ AMD NA5TRAN= ROTATIONAL INFLUENCE COEFFICIENTS FOR SOLID WING 3 

(ALL ROTATIONS ARE BASED ON A ILBo LOAD) 

LOAD AT POINT 28 




ROTATIONS 

AT 

1 

2 

3 

4 

5 

6 

7 

6 

KU 


-« 157AfcE-04 

-OIS746E-04 

°,75076E-04 

-.19508E-03 

— .59602E-03 

-.19508E°03 

-.39259E-03 

-,77l47|;-03 

NASTRAN 


-« 1358At-0A 

?o76799E»0A 

=ol6341E-03 

-.519016-04 

.21771E-03 

-.S3243E=03 

«.93473£-03 

-,102626=02 i 

ROTATIONS 

AT 

9 

10 

U 

12 

13 

14 

IS 

18 1 

KU 


-,12A59E-02 

-»19062E-0P 

“.14339E-02 

-.19062E-02 

-.24829F-02 

“.32326E-02 

-.446686-02 

-.44668E-02 1 

NASTRAN 


-.6652AE-03 

□22996E-03 

-o25594E»02 

-.29385E-02 

-.29101E°02 

“o22786E-02 

-,«6063E*'03 

=.701406=02 ! 

ROTATIONS 

AT 

17 

la 

19 

20 

21 

2? 

23 

24 j 

KU 


-,53013£-0? 

-.64526E-02 

-o78031E-02 

-.96171E-02 

-.14264E-01 

-.16533E-01 

-.19289E-01 

-.22679E-01 i 

NA5TRAN 


-.7SA7bf-02 

-,7S296E-ii2 

-.65770E-02 

-.42551E-02 

-„20326E-01 

-.21929E-01 

-.230A6E-01 

-.22^406-01 - 

ROTATIONS 

AT 

25 

26 

27 

28 





KU 


-.P6903E-01 

-.57876E-01 

-,70919E'01 

-.76787E-01 





NAS TRAN 


-,20437E-01 

-.93I90E-01 

•>.10142E«00 

-,10638E«00 





R 

fl M,S « 

OF DIF FKlf wets o 

, U0J4F-03 






i 


MAXIMUM error = ,13888E»03 



or 

00 




I l li rp ll in ill - I T1T 1 




tfcBSiXad «1 

^:-Liij«yi;i)'.f i}'-’*r'«^i 


ftri^ 4^ 




Jg^ggjji 

lff!5S!flp 


Table 18 

EXPfcKIMENTAL° AND NAyfRXfT^n^EFLE^^^^ INFLUENCE COEFFICIENTS FOfi BUILT-UP InING 1 

{ALL deflections are based on a lOOLBo LOAD) 

LOAD at point 1 


OEFLo at 
tx?. 

NASTPAN 

1 

al7<*6 

pIBAI 

2 

,1621 

,1698 

3 

,1510 

,1577 

9 

,1915 
e 1 96 3 

5 

,1296 

,1353 

6 

,0987 

,0951 

OO ^ O0 « o O 0 0 HI iF 

7 8 9 10 

.0902 ,0327 ,0750 ,0610 

,0888 ,0819 ,0795 ,0663 

11 

,0312 

*.0279 

12 

,0265 

,0260 

13 
,0252 
, 0236 

19 

,0216 

,0206 

15 
,0175 
,01 69 

OtFL. AT 
1 / F> , 
'<AbT«AN 

1 

.16^1 

.16R9 

2 

,1631 
s 1 676 

3 

,1559 

,1596 

9 

,1999 

,1530 

S 

.1928 

.1963 

6 

,0919 

,0876 

LOAD AT POINT 2 
7 8 9 10 

,0880 .0896 ,0002 ,0797 

,0855 ,0823 ,0782 ,0733 

11 

,0280 
a 0296 

12 

.0279 

.0297 

13 

.0257 

,0237 

19 

,0238 

,0220 

15 

,0213 

,0191 

oefl, at 

^1A•,TRA^| 

1 

.1510 

.1577 

2 

• ISSi 
.1596 

3 

-1572 

,1618 

9 

,1566 

,1596 

5 

.1596 

.1577 

6 

,0832 
, 0809 

LOAD AT POINT 3 

OOiF CMl {) Oil 

7 8 9 ID 

,0836 ,0859 .0899 .0823 

,0819 ,0826 .0819 .0809 

11 
6 0299 
>0218 

12 

,0257 

,0233 

13 

,0259 

.(1237 

19 

,0255 

,0233 

IS 

,0292 

.0218 

OtFL. AT 
l .<R . 

MAS TRAN 

1 

.U15 

.lAi3 

2 

,1AVA 

,1530 

3 

. 15h6 
,1596 

9 

. 1 6AS 
,1676 

5 

.1669 

.1698 

6 

,0772 

,0733 

LOAD AT POINT 9 

oo U{) On ooo 

7 0 9 10 

,0809 ,0859 .0895 ,0919 

,0782 ,0823 ,0855 ,0876 

11 

,02)6 

*0191 

12 

,0298 

*0220 

13 

,0269 

,0237 

19 

,0276 

,0297 

15 

,0 2 89 
,0296 

OtfL. at 
EJ'-J, 

NAS TRAN 

1 

.1353 

2 

.1928 

.1963 

3 

.1596 

,1577 

9 

V 1 669 
,1698 

5 

,1809 

,I89J 

6 

,0706 

,0663 

load AT POINT 5 

7 0 9 10 

,0766 ,0897 ,0930 ,1019 

,0795 ,0819 ,0888 .0951 

li 

,0189 

,0169 

12 

,0239 

,0206 

13 

,0262 

,0236 

19 

,0292 

,0260 

15 

,0318 

,0279 

f 

olfl, at 
£a?» 

NAS ).MN 

1 

.09B7 

,0951 

2 

,09U 

,0876 

3 

,0832 

,0809 

9 

,0772 

,0733 

5 

,0706 

,0663 

6 

,0687 

,0606 

LOAD At point 6 

7 0 9 10 

,0591 ,0502 ,0999 ,0373 

,0518 ,0953 ,0393 ,0333 

n 

,0250 

*0199 

12 

,0216 

,0170 

13 

,0173 

,0192 

19 

,0136 

,0)15 

15 

,0106 

,0083 




OLFL. ftT 

£XP» 

■^ASTRAN 


SS^S SSSS3 8'?--* **** ***“* *•** *** ***** *** ® 

Table 18 (Continued) 

EXPtRlMEMTAL- AND msinAH=~OEFLWnW~T^^^^^ BUILT-UP WING 1 

(ALL deflections ARE BASED ON A lOOLBo LOAD) 

LOAD AT POINT 7 

I 2 3 4 S 6 7 a 9 10 11 12 13 IS . 

.0902 oOBBO »0B36 .0804 ,0766 ,0591 ,0573 ,0512 ,0468 .0426 ,0208 ,0178 ,0173 ,0X51 ,0130 

>0888 ,0855 ,0819 ,0782 ,0745 ,05lS ,0515 ,0463 ,0*»2B .0393 ,0164 ,0158 *0145 ,(U29 ,0108 


OtfL. AT 
£XP . 
VASTHAM 


load at point B 

iH>o»oi>i»aooottftOi )0 

1 ? 3 4 5 6 7 8 9 10 11 12 13 14 15 

.0827 ,0B46 ,0854 .0854 ,0847 .0502 ,0512 ,0540 ,05l5 ,0492 «0ll8 ,0174 ,0180 ,0172 *0165 

,0619 ,0623 ,0826 .0823 ,0819 .0453 ,0463 *0480 .0463 ,0453 «013S ,0144 *0147 ,0144 *0135 


OLfU. AT 
C- X ^ * 
MASTf^AN 


load at point 9 

«H> O « D 0 « 0 a O 

I 2 3 <, 5 6 7 B 9 10 H 12 13 14 15 

,0750 ,0802 ,0844 ,0095 .0930 ,0444 .0468 .0515 ,0580 ,0583 »0130 ,0150 ,0178 ,0196 ,0809 

.0745 ,0782 .0819 ,0855 .0888 ,0393 ,0428 ,0463 ,05l5 ,0518 ,0108 ,0129 ,0145 ,0150 ,0164 


DtFL. at 1234 

cX.5. .0660 .0747 ,0823 ,091., 

4AblHAN ,0663 .0733 .0004 ,Qt 76 


load at point 10 

o-oa*<n>a»o<nnnnnn> 

6 7 8 9 10 U 

.0379 ,0426 .0492 ,0583 .0714 ,0105 

.0333 ,0393 .0453 .05l« ,0606 ,0083 


12 13 14 15 

.0142 ,0170 .0205 >0250 

,0115 .0142 *0170 *0194 


JEFL. at 
£>. = * 
NASTRAN 


lEFL. AT 
NASTRAN 


LOAD at point ll 

1 23456709 10 11 

,0312 .0280 ,0244 .0216 .0184 ,0250 ,0208 .0168 ,0139 ,010S ,0174 

,0274 .0246 •o02ia .0191 ,0164 ,0194 .0164 ,0135 .0100 .0083 *0115 

‘ LOAD at point 12 

o<nnnn>#o<n»tnt-tnnm 

I 23456769 10 U 

,0302 ,0206 ,0266 ,0251 ,0234 .0226 ,0160 ,0175 ,0160 ,0l39 ,0127 

,0260 ,0247 ,0233 ,0220 .0206 .0170 ,0158 ,0144 .0129 ,0ll5 ,o070 


12 13 14 IS 

,0124 .0071 .0048 ,0028 

,0070 ,0049 ,0033 ,0018 


12 13 14 15 

,0137 ,0080 ,0061 ,0050 

,0086 ,0055 ,0044 ,0033 


OT-.igINAT PA«JE*l|fc-'..^’ 
Oi- POOE QUAIi!^^'- 


CTl 

O 


Table 18 (Continued) 


defl, at 

EXP, 

SASTRAN 


KXPtRlMiiNTAL° 


AND NASTRAN=“OEFLYctlON' INF^ BUIUT»UP WING 1 

(Al_L DEFLECTIONS ARE EASED ON A iOOLBo LOAD) 


I 

,0?52 

<.0236 


2 

,0?S7 

,0237 


3 

c025A 

o0237 


A 

,026A 

«0237 


5 6 
,0262 .0173 
,0236 .0162 


LOAD at point 13 

« {MM)- O 4 O O <» « <MM> OO 

7 8 9 10 U 12 13 

.0173 .OlbO ,0170 ,0l70 .0071 ,0082 .0105 .0081 ,0073 

,0165 .0167 .OUS ,0162 .00.60 .0055 .ft069 .0055 ..0069 


DEFU, at 
£«P, 

VJASTRAN 

1 

.0216 

.020& 

2 

.0230 

.0220 

3 

,0255 

.0233 

6 

.0276 

,0267 

5 

.0292 

.0260 

6 

.0136 

.0115 

load At point 16 

7 8 9 10 
,0151 .0172 .0196 ,0205 
,0129 .0166 .0150 ,0170 

11 

.0068 

.0033 

12 

.0066 

.0066 

13 

.0081 

.0055 

16 

.0125 

.0086 

IS 

.0119 

oOOTO 

DEFl. , AT 
EX^. 

NAS TRAN 

1 

.0175 

.01f>6 

2 

.0212 

,0191 

3 

,0262 

.0218 

4 

,0206 

.0266 

5 

.0318 

,0276 

6 

.0106 

.0083 

load at POINT 15 

4 4 O 004 040 4 O 4 0400 

7 8 9 10 

,0130 .0165 ,0209 ,0250 

,0108 .0135 ,0166 ,0l96 

11 

.0028 

.0018 

IS 

.0052 

,0033 

13 

.0073 

,0069 

14 

.0119 

.0070 

15 

.0169 

.0115 


OF differences = 3,79376E-06 
MAXIMOFI error = 9,68000E-03 


OEIiq-IS?^ ‘PAGE IS 

OF POOR quality; 




["■“■ ■■ ') prf»w«i4 fJchsfc«A4 i*ifM:,a43| ttJ^/i£sAl 

^ w i *-»‘ w iw-,» i%vw>wv-.* } »wwv»^T it-ry^rw.r.f r*.»£?ir^r- 1 B.'-sfni''" 


9RWH 


Table 19 


dotations Af 

<u 

Vi ASTrt Al'i 
DOTATIONS Af 
-tu 

NASI AAN 


^OTATIO^S AT 
•<•-' 

NAS7«AH 
DOTATIONS AT 

HIJ 

VjAS r.^Arj 


KU- AND NASTRAN« ROTATIONAL INFLUENCE COEFFICIENTS FOR 8UILT=UP WINO 1 

(ALL ROTATIONS ARE BASED ON A ILB^ LOAD) 


load at point 1 

OOOOOOo-OOOOOt) O0O 


1 

2 

3 

4 

5 

6 

7 

8 


3.A8A91E-0S 

3oA8A91E«0S 

3,A8A91E-0S 

J.A8A91E-05 

3«A8A91E-05 

2,32328E-05 

2,32328E-0S 

2.32328E-0S 


3.72813E-05 

3.517A2E-05 

3.1177AE-05 

2.97003E-0S 

3.00359E-05 

1 =53A65E-0S 

1 ,7SA38E-05 

1 .H899SE-05. 


9 

10 

11 

12 

13 

lA 

is 


' 

2.323H8E-05 

2.32328E-05 

l,l6l6AE-05 

i.ieib'.E-os 

1.16164E-0S 

lol6lbAE~05 

lol6lbA£-05 



2*07Al7E-05 

2,3U38E-0S 

9,2l83lE-07 

A,68882E-06 

6o93a65E-06 

9c6Alb2E-06 

I,2S986E-0S 


1 

\ 

\ 



LOAD 

at point 2 





\ 

f 

1 








i 

1 

2 

3 

A 

5 

6 

7 

d 

f 

l„7A2A6E-05 

1.7A2A6E-0S 

lo7A2A6E-0S 

l,7A2A6E-0S 

K7A2A6E-05 

1»1616AE-05 

1.16lbAE-05 

1 0 lbl6AE”0S 

\ 

A.19507E-06 

1 .A077AE°OS 

U99A8AE-05 

1.77129E-05 

UB7A03E-05 

3o6l912E-0£ 

7..A<66a6E-06 

1.0106AE-05 

i 

9 

10 

1 1 

12 

13 

lA 

IS 


j 

K1616AE-05 

U1616AE-0S 

5oB08l9E-06 

S.a081VE”06 

So80819E-06 

5<>a08i9E<'06 

5.80B19E-06 


1 

l.lb871E-05 

1 .‘♦S329E-05 

-2,AA0fi7E-06 

9.73136E-07 

3.A8BS9E-06 

6. IA863E-06 

9o3'*100E-06 




^OlAFIONS AT 
-<U 

VAST AN 
^OfATlONS AT 
MJ 

NASTPAN 


1 

2 

LOAD At POINT 3 
oaOoootiOciaaQoaoit 
3 A 

0. 

0. 

0. 

0. 

6,07577E-0b 

-5.621 9AE°06 

-1.19392E-Ib 

5.6219AE-06 

9 

10 

11 

12 

0, 

0. 

0. 

0. 

3,J9OA3E-0b 

5.18037E-06 

-S.8S00OE-06 

2.70163E-06 


5 

e 

7 

a 

0. 

0 o 

v' r 

0, 

6.07577E-06 

-5.18037E-06 

^ j V i U —06 

-S.b390bF-l f 

13 

lA 

* 


0. 

0, 

Oo 


2oOOA69E-1 7 

2,70l63E-06 

5u85000E-U& 



dotations at 

<u 

NiASTfiAN 

dotations at 

<u 

mastran 


^ • 
•»K7A2A&£=0S 
=1o«Ta03E-05 
9 

-l,1616AE-05 

-7,AA68bE-06 


LOAD AT POINT A 

0 {> 4^ «o O O OO « O tf o « O It 


a 

*l »7 a£A 6E=05 
-U77la9E*05 
10 

-lol6l6AE«>05 

-3,6)9l2E-06 


3 

°l„74aA6E»0S 
"le99«6AE“0S 
S I 

°5oa0819E»06 

•>9.3AiO0E-06 


A 

-1.7AaA6E-05 

-i,A077AE-05 

12 

-5.60ai9E»06 

-&,iAa63£>06 


5 

-1»7A2A6E-05 

-A„i950?E=Ob 

13 

°S,60B19E‘>06 

-3»AB859E»0S 


6 

°1«1616AE»05 
-’ ■ -729E-05 
lA 

-^.o08i9t 06 
-9c7313 E-OT 


7 

-U1616AE-05 

-lel6871E-05 

15 

■»5«60819E‘>06 

2oA^087E-06 


a 

~1.161&aE°05 

”lo0106A€"05 


l^^vl 






5?^?s?i ^- - s ^jjji j i |i» i ry ' i #s*isfi 


Table 19 (Continued) 




KU= AND NASTRAN= ROTATlONAL“lNFLUENCe ' ^ FOR BUILT=UP WING I 

(ALL rotations are BASED ON A iLBo LOAD) 


‘DOTATION!. AT 

<u 

NASTkAM 
^OrATlONS AT 
<-J 

SlAiTpAN 


LOAD AT POINT 5 




ftS(»ooo«<>'04taoo«oo 



i 

2 

3 

9 

5 

6 

-3.A8A91E-05 

-3.4R491E-05 

-.3oA8991E-0S 

-3,98'*9IE-05 

-3.9a49lE*05 

-2.32328E-05 

-3.00359E-05 

-2o97003E“05 

-3,H 779E-05 

-3,517A<^E-o5 

-3,7i;nl8£-05 

-2o3UJ6E-05 

9 

10 

li 

12 

13 

lA 

-?.323ZeE-05 

-2.32328E-0S 

-1.1616AE-0S 

~1,16169E-05 

-lol6164E»05 

>“1.1616AEo05 

-1 ,75L3aE-05 

-I.53AS5e-05 

°1„25986C«>05 

»9.6A162e-06 

•■6 o93965E “06 

•4.68682C“06 


7 

-^.3^?3^8E-05 

-2<,07A17£-05 

15 

‘•l.lGlfeAE-OS 

•‘9.21831E-07 


a 

-^.3^^3^8£-0S 
-1 .0a99S£-O5 


LOAD AT POINT 6 

QO {^O-OiXM} 04 4 O OOOO 


90UTI0NS 4T 

1 

2 

3 

9 

5 

6 

7 

8 

<U 

2,32328E-05 

2o32328E-05 

2,32328E=05 

2,32328E“05 

2«3232SE“05 

2o32328e-05 

2*32328E-05 

2o3232«E“05 

MASTfiAN 

2,22l98E-05 

2.00960E-0S 

1.68633E-05 

l,tiai62E-0S 

lo90033E-05 

2.51610E-05 

2,|S225E-05 

1 .67965E-05 

dotations a« 

9 

10 

11 

12 

13 

19 

15 


■tu 

2.32328E-05 

2.32328E-05 

1.1616A£=.05 

1 ,16169E-05 

l.)6169e-05 

1.16169E-05 

KI6lbAE-0S 


MASTSAN 

l,6l665£-05 

1.&A232E-05 

5.S2071E-06 

Po38812e-06 

6.8675AE-06 

7.92192E-06 

9.19721E-06 



•TOlAf fONS 

AT 

1 

2 

load at point 7 
oottooouUoaooattDU 

3 9 

5 

6 

7 

8 

<U 


K16169E-05 

1 .16169E-05 

lpl6169E“0S 1.16169E-05 

1 « 1 6169E-»05 

1 p16169E“05 

1 .lblb9E-0S 

1 .16169E-AO 

^JAST•^AN 


6,099b9E-06 

9.68691E-06 

1.0H197E-05 9.09389E-06 

1p03807E-05 

-2o59119E-06 

8.29728E-06 

lp3l612E-ab 

dotations 

AT 

9 

10 

U 12 

13 

19 

15 


<u 

\}AST8aN 

dotations 

AT 

1 =16164E-05 
9«0l065E-06 

1 

1.16169E-05 

1=01720E-OS 

2 . 

Sp 80819£-06 b,80819E-06 

-2,97898£-07 2,79727£-06 

load at point 8 

OOOO&OttOtt'O'AOttffCM) 

3 9 

5»80819E<-06 

9p03o09E*=*06 

5 

5p80819E-06 

9«98890E“06 

6 

5=80819£-06 

6.38705E-06 

7 

8 

■4U 


0, 

Op 

Op 0, 

Op 

Op 

0. 

Op 

NA5TPAN 


=2p703e6E-07 

-1.76720E-06 

-6.i8972E=17 U76720E-06 

2p70386E*07 

=2p67500E“06 

■“9,53S33E-06 

-2p79J77£»17 

DOTATIONS 

AT 

9 

10 

11 12 

13 

19 

15 


<0 

mastran 


Oo 

ApS3533E-06 

0. 

2.67500E-06 

Op Oc, 

»2p8&B02e'*0& »lp95001E-06 

0. 

*-i.0982JE°17 

Op 

Io9500l£o06 

0 a 

2e86602£-06 



■f 




FaCB'BT 
OF POOB QUAIOT? 


CO 






1^ 


UMXbBMU fllT|-| 


Table 19 (Continued) 

KU- Ar^O NASTRAN- ROTATIONArTNFLueNFE” COYf FOR BUILT=UP WING I 





(ALL 

ROTATIONS ARE 

BASED ON A 

ILBo LOAD) 


’ ^ * 





T 

LOAD 

AT POINT 9 









•aocooooeo'OOOAOtto 

' 




JJOTATIOnS 

AT 

1 

2 

3 

A 

5 

6 

7 

6 

<u 


-lol616(tE-05 

“1 0 1616AE"0S 

-1.1616AE-05 

-l,l6l6AE-o5 

“ 1 0 16184E“05 

-lol6lb4E-05 

-K1616AE-05 

-lol6164E-0S 

\ i- S T ;■ Aig 


-l,03807E-05 

-9<,OA38AE-06 

-1.08197E-0S 

-9,faBb9iE-06 

-6,099a9E-06 

-1.01720E-05 

*-9.0l06!jE-06 

-1.31612E-05 

■'i; f.'M IO*JS 

AT 

9 

10 

a 

12 

13 

1 4 

15 


-tu 


-1. 1616AE-0& 

-U1616AE-05 

-5,80819E-Ob 

-i>,ti0rtl9E-06 

-5.60819E-06 

-S.80819E-06 

-5»80B19E-06 


NASTrtAW 


-H, 29723E-06 

2oS9ll9E->06 

-6.3870SE-06 

-4,4H890E-Ct> 

-4»0;t004£-U6 

-2.79727E-06 

2.47848E-07 






LOAD 

AT POINT 10 














botations 

AT 

1 

2 

3 

4 

5 

6 

7 

8 

■<u 


-2,32323E-05 

-2.32328E-05 

°2,3232eE-*0S 

“2,32328E“05 

-2.32328E“05 

-2«3232aE-05 

-2.3232aE-05 

-2,3232aE-0S 

NAST»AN 


-U90033E-05 

-l = aaU2E-0S 

ol.S6633E>05 

-2,009fa0E-05 

-2»22l98e-05 

■=•1 o64232E“05 

-l»61665E-05 

-U6796SE-05 

DOTATIONS 

AT 

9 

10 

11 

12 

13 

14 

IS 


<u 


-2.32328E-05 

-2=3232HE-0S 

-l.i616'tE-05 

-1o16164E-05 

-U16164E-0S 

-aifi»64E-05 

-1 , 1<'1P‘*E-0S 


’JASTRAN 


-2.1S223E-05 

-2,5l610E-05 

-9,l972le-06 

-7,92142e-06 

-6 o86754E“0b 

-6<.3ft8l2E-06 

-5.52071E-06 



RijTAr JONS 

AT 

i 

2 

load at point 11 

«oi>ODOot><)uo<iaoi>o 

3 4 

S 

6 

7 

B 

<U 


1.1&164E-05 

1 a 1 b 1 64E"'05 

1.1616AE“0S 

1,16U>4e-0S 

l,ibl64E-0S 

l»16lO4E-05 

Klblb4t-(JS 

l.ltslb4L-0S 

NASTRAN 


<..70281E-06 

7.23151E-06 

7.31808E-06 

7,244St»E-06 

7.36918Eo06 

Bo79097E-06 

7aB436SE-06 

7a2l936E-0o 

BOIAT IONS 

AT 

9 

10 

11 

12 

13 

14 

IS 


<0 

NASTrAN 


l,lfalbAE-OS 

7,052S3E-06 

l.l8lb4E-0S 

7.04324E-06 

l,lbl6AE-05 

1,234S8E-05 

1.16I64E-0S 

9.79912E-06 

1o1&164E«05 

4o7a9d6£-0b 

1.18164E-05 

4«19730E-06 

1.1&164E-0S 

4.06B94E-06 







load 

AT POINT 12 














BOrATSONF 

A7 

1 

2 

3 

4 

5 

6 

7 

8 



5.R0B19E--O6 

S»8O8l9E«08 

So80al9E-06 

5c808l9£-06 

5o808t9e'»06 

5<,808l9E-06 

5oR0819E=06 

5o808l9E“0t> 

nastran 


3<,fl88t-5E-06 

3«64691E=06 

3eS8097E«-O6 

3«S5b4bE°<06 

3o830l7E°06 

2oSaa9E“06 

3»9J076E»t)6 

4,l789b£-0b 

RO'I ATIONS 

AT 

9 

10 

U 

12 

13 

14 

15 


<u 


S.80819E-06 

5a80Bi9E''06 

5.80819E~06 

5.8O019E-O6 

5«80819E’-06 

5o80819E->06 

5o80B19E-906 


nastran 


3* A928t'E">06 

A.02581E-06 

-=-7<,A7A80E«06 

2b58796E-06 

6tt99333£-06 

2o62l49E'-06 

3<,07832E = 06 

• 



3^ 

4!a 
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Table 19 (Continued) 




KU= 

AND NA5TRAN= rotational INFLUENCE COEFFICIENTS FOR BUILT=UP WING 1 
(ALL ROTATIONS ARE BASED ON A ILB„ LOAD) 




rotations at 

0, 

1 

1 L’ 

0. Oo 

load at point 13 

eeeoDOottoooooooo 

3 <> 5 6 

Oq Oo Oo Oa 

7 

0« 

8 


vastsan 


3.63133E-08 

»U698b9E=fl7 

-1oT93'»9E»17 

1,69B69E-07 

-3,63l33E-08 

-2o6226lE-07 

=8o50349E“07 

-7o88649E»J8 

Rot AT [0'J5 

AT 

9 

10 

U 

12 

13 

14 

15 

<o 



Oo 

Oo 

0. 

Oo 

Oo 

Oo 


vaSTRAN 


8.503A9E-07 

2.62g61E-07 

-l,62ioe5E-06 

-3oS7159E-06 

-2o83465E«ia 

3.57l59E=06 

1 ,624B5E-06 






loac 

at point 14 









oooD<a^.'»<M>oooooo« 





ROTATIONS 

AT 

1 

2 

3 

4 

5 

6 

7 

a 

<U 


-5.0O819E-O6 

-5oeoai9E-06 

-5o808i9E-06 

->bo80ai9E-06 

»S,80ai9E-06 

-5.80819E-06 

'■5o80819e-06 

-S o80819E“06 

•(jASruAN 


-3.B301 7E-06 

-3o556A6E-06 

»3.5a097E-06 

-3,64691E-06 

-3o88eb5E°06 

•>4.02581E°06 

°3.49286E“06 

»4oI789bE»06 

Rij • A T IONS 

AT 

9 

10 

U 

12 

13 

14 

IS 

<U 


-S.80B19E-06 

-5o80Bl9E-06 

-5.8O019E-O6 

-S.80819E-06 

-5o80Bl9E”06 

»5o0oei9E*>O6 

'So808l9E*0b 


sastram 


-3,93076E-06 

-2.SBU9E-06 

-3,07a32E-06 

*2„62149E-06 

-6o99333E-06 

-2o5B796E-06 

7o47480E-06 






load 

AT POINT 15 









00<HI(M>«OOOPOt>Q'00 





ROTAT IONS 

AT 

1 

2 

3 

4 

S 

6 

7 

8 

to 


»l<,1616<tE-0S 

—1 0 l6l 6AE*05 

“1.1616<»E“05 

-l,16lb4E-0S 

o i6164E°05 

-lol6i64E-05 

-lol6164E-05 

->lol6164E-0S 

NASTrAN 


-7.369l0E*O6 

-7o2AA56E-06 

-7o3l808E“06 

*7o2315lE-06 

-6o70ZaiE-06 

“7 o04324E‘='06 

=7o05253E-06 

-7.21936*^-06 

rotations 

AT 

9 

10 

11 

12 

13 

14 

15 


<u 


-l.J616;tE-0S 

-1.1616AE-05 

=lol616AE»0S 

-iol61£>4£-05 

-lol6l64E-05 

-1 o16164E-05 

-1.J6I64E-05 


NASTWAM 


-7,8A36BE-06 

-8,79097E-06 

°i>o0689AE‘=’06 

-4,19730E-06 

-4o78986E°06 

-9o79912E”06 

‘■lo23486£-0S 



R.HoS. or OIFFEHEMCES = et9578aE»07 
maximum error = l,069*»6E-05 








^•rv-:=^.’.A ^^|j|Jk 


o&rL, at 

EKPa 

'siASTft&N 


Table 20 


'»• 

EXPtHlMENTAL- AND NASTRAN= QEFLECflW INFLUENCE. COEFFICIENTS FOR BUILT»UP WiNG 

{ALL deflections ARE BASED ON A lOOLBe LOAD) 


I 

>0854 

>0636 


2 

0^863 

o0636 


3 

oQ987 

o065t 


4 

»0917 

o0666 


5 

,0968 

»0678 


6 

.0423 

>0276 


LOAD At point 1 


7 

,0475 

,0319 


8 

.0502 

>0346 


9 

>0532 

>0367 


10 

»0575 

<,0384 


11 

.0128 

>0058 


12 

°0156 

o0083 


13 

,0172 

>0102 


14 

>0190 

>0116 


15 

>0215 

.0127 


U^L. at 

1 

2 

3 

4 


o08b3 

,0999 

.1117 

.1207 

NASTriANI 

.0636 

.0771 

.0838 

.0920 




load at 

POINT 2 




5 

6 

7 8 

9 

1319 

.0374 

*0505 .0582 

.0676 . 

0999 

.0255 

.0339 .0416 

.0490 . 


10 

11 

12 

13 

14 

15 

0781 

.0090 

.0135 

,0189 

.0231 

.0294 

0566 

e 0046 

.0078 

,0111 

.0147 

,0190 


LOAD AT POINT 3 


« « o 0 o <,<> o o <» n o o oo-o 


oefl. at 

ERP, 

MASTPAN 

1 

.0897 

.0651 

2 

.1117 

.0838 

3 

.1360 

.1047 

4 

.1541 

,1217 

5 

.1715 

.1393 

6 

.0353 

.0237 

7 8 9 10 

.0527 .0674 .0835 .0997 

.0352 .0483 ,0621 .0778 

11 

.0066 

.0035 

12 
.0135 
,0 072 

13 

.0209 

.0119 

14 

.0272 

.0178 

15 
.0377 
• 0260 

ULfL. AT 

EXP, 

nastpan 

1 

,0917 

.0666 

2 

.1207 

.0920 

3 

.1541 

.1217 

4 

.1923 

.1568 

5 

.2215 

.1875 

6 

.0332 

.0220 

load at point 4 

0 O' () V a t, o o ou 0 o <M, ai> 

7 8 9 10 

.0548 .0760 ,0994 .1254 

.0364 .0540 .0759 .1017 

1 1 

12 

.0130 

.0067 

13 

.0230 

.0126 

14 

.0319 

.0208 

15 
.04 79 
.0332 

DEFl, at 

EXP. 

'JASTHAN 

1 

.0968 

.0678 

2 

.1319 

,0999 

3 

.1715 

.1393 

4 

,2215 

.1875 

5 

.2776 

,2450 

6 

.0323 

.0201 

LOAD AT POINT S 

7 a 9 10 

.0582 .0339 .1139 ,1514 

,0376 .0598 ,0890 ,1261 

11 

"0022 

.0014 

12 

.0123 

.0061 

13 

.0235 

.0133 

14 

.0355 

.0237 

15 

.0565 

.0404 

defl, at 
ex», 

NASTRAN 

1 

.0423 

.0276 

2 

.0374 

.0255 

3 

.0353 

.0237 

4 

.0332 

.0220 

5 

.0323 

.0201 

6 

.0339 

.020* 

load at point 6 

0 O OO O O o Ott O 0 0 o O o o 

7 8 9 10 

.0208 .0232 ,0215 .0209 

,0166 .0147 .0132 .0118 

U 

.0147 

.0056 

12 

.0129 

.0060 

13 

.0108 

,6055 

14 

.0093 

.0046 

lb 

.0082 

,0039 


» 


' Ov 
CT> 










f>— »4 a^ 



atFU» AT 
MilSTHAN 


Table 20 (Continued) 


ExPtRlMEN'TAL” 


AND NA5TRAN« DEFLECTION INFLUENCE 
(ALL deflections ARE BASED ON 


COEFFICIENTS FOR BUILT=UR WING 
A lOOLB,, LOAD) 


?. 


‘ I 2 3 

.0*75 .0S05 ,0527 

.0319 .0339 ,0352 


load at point 7 





5 

6 

7 

8 9 

10 

11 

12 

05*8 

,05B2 

,0286 

,035* 

.0328 .033? 

,0359 

,0100 

,0126 

03(S* 

.0376 

,0166 

,0215 

.020* ,0213 

.022* 

,00*0 

B 0 0S7 


13 

,0135 

.00^7 


lA 15 
,0139 ,0153 
,0073 ,0081 


load at point 8 


OEFu. at 
cAP, 

MaSTPAN 

1 

,0502 

.03*6 

2 

.0582 

,0*16 

3 

,067* 

4 0*62 

* 

,0760 

,05*0 

5 

,0639 

,0598 

6 

,0232 

,01*7 

« o O O O <t » OOttO »>o u « <> 

7 8 9 10 

,0328 .0*22 ,0*62 ,0519 

,020* .027* .0310 ,0362 

U 

*0055 

,0028 

12 

,0096 

,0050 

13 

.0151 

,0076 

1* 

,0175 

,0101 

15 

,0222 

,0135 

DfcFu. AT 
NASIPAN 

I 

,0532 

.0367 

2 

,0676 

.0*90 

3 

,0635 

,0623 

* 

,099* 

,0759 

5 

„ 1 139 
,0890 

6 

,C215 

,0132 

load at point 9 ■ 

7 B 9 JO 

,0337 ,0*62 ,0627 .07** 

,0213 .0310 .0**7 ,05*6 

11 

,0039 

,0017 

12 

,0088 

.00*3 

13 

,015* 

,0060 

1* 

,0218 

,0131 

15 

,0318 

.0202 

olfl, at 

nASTPAN 

1 

.0575 

,038* 

2 

,0761 

,0566 

3 

.0997 

,0778 

* 

.125* 

.1017 

5 

.151* 

,1261 

6 

.0209 

,0116 

load at point 10 

7 8 9 10 
.0359 .0519 .07** .1007 
,022* .0362 ,05*6 .0792 

U 

,0016 

,0007 

12 

,0083 

.0038 

13 

.0160 

,0066 

1* 

,02*8 

.0156 

IS 

.0*09 

,0278 



load at point U 


OEFL, at 
e p o 
9ASTHAN 

1 

,0l28 

.OO'SB 

2 

,0090 

.00*6 

3 

,0066 

.0035 

* 

,00** 

.002* 

5 

,0022 

.001* 

6 

,01*7 

,0056 

00000 !*«0<>iOOO-U,» 

7 0 9 10 

.0100 .0055 .0039 ,0016 

,00*0 .0028 .0017 ,0007 

11 

,0177 

,0061 

12 

,0096 

,0027 

13 

,00*6 

,0015 

1* 

,0025 

,0006 

IS 

,0008 

,000! 

OhlL. at 

LJtP. 

nastpan 

1 

,0 lS6 
,0083 

2 

.0135 

.0078 

3 

.0135 

.0072 

* 

.0130 

,0067 

S 

,0123 

,0061 

6 

,0129 

,0060 

load at point 12 

OOOOOOOOOOOOO'O-OO 

7 a 9 10 

.0126 ,0096 ,0088 .0083 

,0057 ,0050 .00*3 ,0038 

11 

,0096 

,0027 

12 

,011? 

.005* 

13 

,007! 

,0025 

1* 

,00*9 

,0019 

15 

,00*0 

oOOl* 


Ol 




E 3 mm sm4 mm mm mm mm mm mm mm 

ORIGINAL PAGE IS 
OF POOR QUALM 



FXPtRlMENTAL 

-* AND 

Table 20 (Continued) 

NASTRAN= OEFLECflON INFLUENCE COEFFICIENTS 

FOR i 

BUILT* 

UP WING 2 

□eel, at 

1 

2 

3 

4 

(ALL 

S 

deflections are based on a 
load At point i3 

^ t> o A 0 t> {>^ 0 {} O « O <}> O 

6 7 6 9 10 

lOOLB 

11 

O LOAD) 

12 13 

14 

15 

Ej^^, 

»0|72 

.01B9 

.0209 

.0230 

.0235 

.0108 

.0135 .0151 ,0154 .0160 

.0046 

.0071 

.0108 

.0085 

.0081 

NASTRAN 

oOloa 

.0111 

.0119 

.0126 

.0133 

.0055 

.0067 ,0076 ,0080 .0086 

.0015 

.0025 

,0046 

.0035 

,0037 

OEFLo at 

1 

2 

3 

4 

S 

6 

LOAD at point 14 
7 8 9 10 

11 

12 

13 

14 

15 

Exp, 

«oiyo 

.0?31 

.0272 

.0319 

.0355 

.0093 

.0139 .0175 ,0218 .0248 

.0025 

o 0049 

.0085 

.0137 

«0143 

nasthan 

«01 16 

,01<»7 

.0178 

.0208 

.0237 

.0048 

.0073 ,0101 ,0131 .0158 

.0008 

.0019 

.0035 

.0077 

*0074 


C.EFL, at 

1 

2 

3 

4 

5 

6 

LOAD AT POINT 15 

n f} D o oo o i> a o 0 o o« 
7 S 9 

10 

11 

12 

13 

14 

iX^. 

,0215 

,0?94 

.0377 

.0479 

.0565 

.0082 

.0153 .0222 .0318 . 

0409 

oOOOB 

.0040 

,0081 

.0143 

NASTHAN 

,0127 

,0l90 

.0260 

,0332 

.0404 

.0039 

.0081 .0135 .0202 . 

0278 

*0001 

,0014 

.0037 

.0074 


M.M.S. or OUTEHENCtS = '.0i217E»03 
MAXIMUM EHROR = 3o36469E-02 


CM 

CO 


f 


•mums* 


DOTATIONS AT 
tu 

MASTrAN 

iJOTaTIONS at 

■CU 

VASTRAN 


l -fc 

If - V « t « > 9 9 » 9 

— 


4- v . a . 1 g - • A ft ■ - - A g'. j 

5 f f Q- f iff ^7 T 1 




Table 21 



KU« AND WASTRAN^ ROTATIONAL INFLUENCE COEFFICIENTS FOR UUILT=UP 

(ALL ROTATIONS ARE BASED ON A ILBo LOAD) 

load at point 1 

004(MMt{>»OU»«0»ot) 


1 

“A Q t>78 1 6E<»06 
-Ao36780E=06 
9 

-<+,A76l6E»06 

-3,Aa^63E-06 


2 

“4oA7816E°06 

1.7a350E=06 

iO 

-Ao47816E-06 

-2.5S542E-06 


3 

°4.47016E»O6 

»2o0«517E-O6 

11 

-3<.270i0E-06 

-4„96U6E-o6 


4 

-4,A7BltiE-06 

=2,7970bE-06 

12 

-4,S70briE-06 

-4.J5271E-06 


5 

-A.47816E-06 

“i,29764E»06 

13 

-6o25292E-06 

-3„01349E~06 


6 

>7>4B382E°06 

-'9o066eBE°O6 

14 

• 7 »25500E"06 
-2.37424E-06 


WING 2 


7 

»7o22260E»06 

=6o67318E=06 

15 

-7d50007E-06 

-7,36408E*07 


ti 

-6,18802E-06 

*-4,21993E»86 


rotations at. 
\o 

MASTRAN 

rotai ions at 

•cu 

’JASTRAN 


1 

2 

load at POINT 2 

l>0<Mr<M>t}4>Ua01>0«l}>> 

3 4 

5 

6 

7 

8 

-l,9406BE-05 

-l.ail2faE-05 

= l.aU 26 E“ 0 S 

-l,811HbE>05 

■>1»81126E“05 

= i<.73097E»0S 

-1o80656E-05 

-le90767E-OS 

-2,58666E-05 

-2.13302E-05 

-1,03989E'-05 

-1.S674UE-0S 

• 1 e40696E“O5 

■=»Io55973E“0S 

=Io51659E-0S 

-U40558E-05 

9 

10 

11 

12 

13 

14 

IS 


-1.92839F-05 

-l.fll 126E-05 

-4,75999E-06 

-7,24229E-06 

-U09703E-05 

-1=40181E-05 

-1 o52802E-0S 


-1 o43319E-05 

-1.42818E-05 

-S.11B46E-06 

-b.b536?E-06 

-6.2b487E-06 

-7«35829E-0fe 

-ft.296b4E-06 



ROTATIONS AT 
<U 

■<AST iJ AN 

R4) 1 A] IONS AT 

<U 

MASTHAN 


1 

2 

load at point 3 

«ttOI>»<)otiauai>vonO 

3 4 

5 

6 

7 

8 

-3.43354E-D5 

-3.696B4E-0S 

=3,72205E-05 

-3.72205E-0S 

-3,72205E“05 

-2o7l356E-05 

-2,n90rtfaE-05 

-3,l96S5E-0b 

-3.37273E-0S 

-3, n355F=05 

-3,82017E-05 

-J.U7953E-0S 

-3.2B031E-05 

«*1 o94959E“0S 

-2.33S03E-OS 

-2,S4999E-0b 

9 

10 

11 

12 

13 

14 

lb 


-3.54I52E-0S 

-3,696fl4E-05 

-6,24989E-0b 

-9,91J90E-0b 

-lo5607f,E-(»S 

-2*078l2E-0S 

-2.30b04E-05 


-2.81327E-05 

-3,08487E-05 

-S.02527E-0b 

-8, 0397 ?E“0b 

-9,72260E-06 

-1.29613E-05 

-1.7724SE-05 



rotations at 

<u 

mahthan 
rotations at 
<u 

mastran 


1 

2 

load at point 4 

3 4 

5 

6 

7 

If 

-4.92641E-05 

•5<>58242E°05 

-S.75661E-05 

-5,75661E-05 

»S.756ftie-05 

■=3e696l5E“05 

»-3«975l6E-05 

'•4o4BS42E“f 8 

-4.45095E-05 

»5oll039E°05 

“6ol06l6£"05 

-6,678bbE-0S 

-5<,40349£”05 

=2o43430E-05 

-2.98543E-05 

»3o6b986E -05 

9 

10 

11 

12 

13 

14 

15 


-5o15464E-05 

-S.58242E-05 

-7,73978E-06 

-1,2S85SE-05 

-2*04049E-05 

=2.75442E-05 

-3.08408E-05 


-4 ()49666E-‘05 

-5.24228E~05 

-5.48273E-06 

-9»336S9E-06 

-IpaiSBOE-OS 

»l<.92563E-05 

-2ea0424E-05 





« 






CTi 

f£> 





Table 21 (Continued) 


KU= AMD NASTRAN- ROTATIONAL INFLUENCE COEFFICIENTS FOR BUILT-UP WING 2 




(ALL 

ROTATIONS 

ARE SASEO ON 

A ILBo LOAD) 


• 




load at J^OINT s 







o o cq 0- 0 o o o <0 4 » 




SOTAflOnS AT 

1 

2 

3 

4 

5 6 

7 

a 

<iU 

-6.Al927E-0b 

"* 7 o A6 S 0 1 £" 0 5 

-7,79UaE-05 

-7,79ll8E-05 

-7»79llfl£-0S -4 p67874E-»05 

-5.05945E-05 

-5.77429E-05 

MASTPAM 

-5.52395E-05 

-6.627B8e»05 

-8, 19844E-0S 

-9,94b49E-05 

-1p 17224E~04 -2o8a430E-05 

-3.71381E-05 

-4e7675b£-0S 

yOTATUiNS AT 

9 

10 

11 

12 

13 14 

15 


<'J 

-6p7b776E-05 

-7,46801E-05 

-9oE2y68E-06 

-l,52b7lE-05 

-2.Bl223E»05 -3.43073F.-05 

-3.66P07E-05 


'JAbTPAN 

-6.2289aE-05 

-7,82436E-0S 

-5.a2bl3E-06 

"1.1029DE-05 

-I.S6697£-(75 -2,4a058e-05 

-3.B9529E-05 







LOAD 

AT POINT 6 




i 









1 

potations 

aT 

1 

2 

3 

A 

5 

6 

7 

8 { 

<u 


6.09053E-06 

b,09053E-06 

6.09053E-06 

6.09053E-06 

6.09053E-06 

6.09053E-0fe 

6.09053E-06 

fe.09053E-Ob j 

nastran 


7.54032E-06 

U10836E-06 

3.07722E-06 

3.5A322E-06 

3.bl65SE-0b 

6.616UIE-06 

6.826A5E-06 

2.91652E-06 | 

POTATIONS 

AT 

9 

10 

11 

12 

13 

lA 

lb 

I 

<U 


6.090b3E-0{i 

6.09053E-06 

-?,78376E-07 

-A.97515E-07 

5.37058E-07 

2.25180E-06 

3,3S7AbE-0b 


^^ASTpAN 


2,89605E-0b 

3.11592L-06 

-2.06016E-06 

-1.6319BE-07 

1o1729aE-06 

1.53012E-06 

3.27353E-0b 






LOAD 

at point 7 




- 





4444444444449499 





POTAI IONS 

AT 

1 

2 

3 

A 

5 

6 

7 

8 

■to 


-3.l40SlE-0f. 

-3.U051E-06 

-3, 14051E-06 

-3, lAOSlE-06 

-3.1A051E-06 

-3.73537E-06 

-3.lAOblE-Ob 

-3.1A051E-06 



-6,S53J3E-0h 

-4.3P194E-07 

-3.93402E-06 

-3.09UI JE-06 

-1.07302E-Ob 

-1.30A03E-05 

-3.0A12AE-06 

2.59510E-06 

POT AT IONS 

AT 

9 

ID 

11 

12 

13 

lA 

15 




-3.140blE-Ob 

-3.14051E-06 

-2,2b827E-0tj 

-3.169UE-06 

-A,lB02flE-U6 

-A.5U28E-06 

-A.A2270E-06 


nastran 


-2.476J6E-06 

-2a0l75E“0a 

-1.883626-08 

°2.93ba7E-Qb 

-1.16350E-06 

-l«65698E-06 

-5,b93lbt-07 






LOAD 

at point a 









0444449404444004 





POTATIONS 

AT 

1 

2 

3 

A 

5 

6 

7 

i 

•tu 


-I.43236E-05 

-1.43236E-05 

-U‘»3236E-05 

-l.A323b£-05 

-1.A3236E-05 

- 1 0 3561 3E-05 

-1.39835E-05 

-l.A3236E-0i 

MASTPAN 


-1.32974E-05 

-1.32520£-0b 

-1.03621E-05 

-1.1630AE-0S 

-1.15812E-05 

-9o09l0iE-0b 

-1.32712E-0S 

-1.02A50E-0!'’ 

POT AT IONS 

AT 

9 

10 

11 

u 

13 

lA 

15 


<U 


-l,4323bE-05 

-U43236E-05 

-3.7S816E-06 

-5.8A073E-06 

-B.89763E-0b 

-1.127AAE-05 

-1.22029E-05 


N&STPAN 


-6.7635aE-06 

-1.132066-05 

-3.05527E-0O 

-A.bAl60E-06 

—5. 0520 lE — 06 

-S.2A158E-06 

-7<.00057E-06 

■ 

1 

0 


9 


fWMak, ^«oiu«* *umiBKi tuivi^ #iaiteU4 feasasji flisaiasi 

«‘>rarv^f t-cxvrjrri 5'-a^<r;* 


OF POOE QUAUnfi 


Table 21 (Continued) 




K U ” AND 

NASTRAN- rotational INFLUENCE COEFFICIENTS FOR BUILT=>UP 

WING 2 





(ALL 

ROTATIONS ARE BASED ON 

A ILBc LOAD) 







LOAD 

AT POINT 9 

1 













dotations 

AT 

1 

2 

3 


5 

6 

7 

8 

•OJ 


-a,f)9131E-05 

-2,9S967E-05 

-2,95967E-05 

-2.959b7E-o5 

-2.959b7E-05 

-2.33872E-0S 

-2=A82b5E“05 

-Z.72123E-05 

\A^TPA*i 


-e.25774£-05 

-2,3HCK)bE-05 

-2.65735E-05 

-2,3189^E-05 

-2»61913E-0S 

-1.37003E»05 

-1.S932AE-05 

-2,37568£-0S 

^0 T AT I ONS 

AT 

9 

10 

U 

12 

13 

U 

15 


<U 


-2.S3967E-05 

-2o95967E-D5 

-5,24e06E-06 

-8,5123AE-06 

-1=36150E-0S 

-l«a037AE-0S 

-1 .99830E-0S 


SASTRA^i 


-2.A70Q5E-05 

-1.52731E-05 

-3,54A89E-06 

-5,7917bE-06 

-7.23359E-06 

“1*16A7ae-05 

-1»5'*9{>2E-05 






LOAD 

at point 10 









O 0> O O d a <{M> 4^ {}. o o o 





:kiIat IONS 

AT 

1 

2 

3 

A 

5 

6 

7 

8 

<u 


-A.38A17E- 05 

-A.90771E-05 

-A.90771E*05 

-A,90771E-05 

-/J.90771E-05 

-3«3ai3lE-05 

-3.S6695E-05 

-A.OIOIOE-OS 

'JASTRAN 


-3.19780E-O5 

-3.69196E-05 

-A.aoeseE-os 

-A.73173E-05 

-A.A7l77E°0S 

-1<,7aa08E-05 

-2o292l7£-05 

-2.92287E-05 

ROTATIONS 

AT 

9 

iO 

ii 

12 

13 

1 A 

15 


<'-i 


-A;S7280E-05 

-A,90771E-05 

-6,7379SE-06 

-1,U839e-05 

-U83323E-0S 

“2oAe005E-05 

-2.776J2E-05 


NASTRAfi 


-A.050 JBE-(j'b 

-5,23965E-0-:. 

-3*A9A21E-0b 

-7,20531E-06 

-1 ,06a73E-05 

-1.69226F-05 

-2»8b916E-05 






LOAD 

at point 11 














-fOT A J !0^4S 

AT 

1 

2 

3 

A 

5 

6 

7 

8 

•OJ 


l,7l335£-06 

1 .7l33bE-06 

U71335E-06 

1 . 7133bE-06 

1.7133SE-06 

1 .71335E-06 

1 .713J5E-06 

l,T133bE-06 

VAST RAN 


9,565llE-07 

3.3a52AE-0b 

2,0l60<*E-06 

2,00239E-06 

2.22236E-06 

Ad9a037E-06 

1.06310E-06 

l,9b9l9E“0b 

ROT AT IONS 

AT 

9 

10 

11 

12 

13 

U 

15 


<U 


1.71335E-0b 

U71335E-06 

1.71335E-06 

l,7l33b£-06 

lo7l335E-06 

1.71335E-06 

K71335E-06 


v(A>TRAN 


1 .96607E-0f> 

2«07422E-06 

6.050AAE-06 

bo02020E“06 

1 o8b993E-06 

1«39170E*06 

1 .0AO2OE-Ob 






LOAD 

AT POINT 12 














ROTATIO' “ 

AT 

! 

2 

3 

A 

S 

6 

7 

8 

<0 


9.040AftE- - - 

9,0AOAbE=07 

9.0AOA6E-O7 

9,0A0AfaE-07 

9.0‘»0*6E“07 

9»Oa0A6E=07 

9.0A0A6E-=-0 7 

9,OA0AbE*O/ 

NASTRAN 


-KA6167E-07 

1 o2569A-E"06 

2,05291E°06 

5,7709t3E-07 

K27621E=06 

“A»30312E“07 

2.083H8E-06 

lo0b2A7E-07 

ROTATIONS 

AT 

9 

iO 

11 

12 

13 

lA 

95 


-tu 


9.0A0A6E-07 

9.0'f046E»07 

2.23A5AE-07 

9.0AOA6E-07 

9.0A0A6E-07 

9o0A0A6E”07 

9»OAOA6E-07 


NASTRAN 


9,?a39bE-07 

1 .3106AE-06 

"‘6.1b830E-06 

7.71006E-08 

5e<»471lE-06 

7c95772E-07 

l.AS321E-0b 




^ ^ ^nlnii^ ^^finiii^ ^iiiiiili^ ^jHiHf •HU Mi •■• f: 
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Table 21 (Continued) 

KU" AND NASTRAN-* ROTATIONAL INFLUENCE COEFFICIENTS FOR BUILT-UP WING £ 

(ALl ROTATIONS ARE BASED ON A iLBo LOAD) 


rotations 

AT 

1 

2 

load at point 13 

000fi0«o<f0«l>vo0{>0 

3 A 

5 

6 

7 

a 

<Li 


-2,lO76Ae-0fe 

-2.10764E-06 

-2,1076AE-06 

-2,1076AE-06 

-2.1076AE-06 

-2, 10769E-06 

-2ol07t.4E-06 

-2,l0764E-06 

\jAST p An 


-K91382E-06 

-l,80027E-06 

-U362A6E-06 

-6.39902E-07 

-1 o5b5ASE-06 

-2,49322E-06 

-2,20339E-0b 

«6,82339£-0? 

dotations 

AT 

9 

10 

U 

12 

13 

lu 

15 


<u 

NASTRAN 


"2.1076AE-06 

-l,4525i*E-06 

"•2 « 1 0764E"06 
-U51737E*06 

-U266AAE-06 

-9»5a309£-07 

«1«76766£-06 
-9,06S1 7E-06 

-2o10764E-06 

-1.30001E-06’ 

■=-2oJ07fcAF.-06 

2.26023E-06 

“2<,1D764E=06 

»3.108a0E-C7 



rot&t ions 

AT 

1 

2 

load at point 14 
3 4 

5 

6 

7 

8 

) 

T 

1 

f 

<u 


-0„53O64E-Of. 

-8.53064E-06 

-8.53064E-06 

-8„53064E-06 

-8453064E-06 

=a<,53064E-06 

-0.53O64E-O6 

-o,53064E-0b 

NASTp A^i 


-5.«lb45E-0fj 

-5 . bSO OBE^Ob 

-6,08718E-06 

-6.14393E-06 

-3,52b53E-06 

-4<,8Sa64E-06 

-4 o8504^E-06 

-5.49052E-06 

'i 

^'OT A [ IONS 

AT 

9 

10 

11 

12 

13 

14 

15 



■10 

\jA5rpAN 


-fi,S30b4E-06 
-4. 172b2E-06 

-B.51064E-06 

-8.17244E-06 

-2,75b34E-06 

-l,2b56bE-06 

-4,43917E-0fa 

-i„9690b£-06 

-6,82498E-06 

-6.96069E-06 

-8.53064E-06 

-5.27994E-0b 

-8.530b4E-06 
4 , 1 7500E-0fa 




4.'iTAI IONS 

AT 

1 

2 

load at point lb 

«af)OBaoO(>«a0otiui> 

3 4 

5 

b 

7 

a 

tu 


-1 „b9057F-05 

-U6P057E-05 

~1,69057E-05 -1.69U57E-05 

-l.b9057E-05 

-i.b9057E-05 

-1 ,f,90b7F-05 

-1 ,69057E-Ob 

NASTPAN 


-1, 12148E-05 

-1 .23957E-05 

-K34304E-05 -l,3833bE-05 

-K27175E“05 

^7 olbl 16E—06 

-9. 14l82E-0tj 

-l,lb49<*E-0b 

=!0I Al IONS 

AT 

9 

10 

11 12 

13 

14 

15 


<u 


-1 o69057E-05 

-1.69037E-05 

-4.24623E-06 -7,ll077£-06 

-iol5423E-05 

-1.52937E-05 

-1 .69057E-05 


NASTkAM 


-1 .39397E-05 

»37448E-05 

-l<,25197E-06 -3,13084E-0b 

-4 o 7347 lE^Ob 

-i.l897SF-05 

-1.90929E-05 



I^.^.S, OF DIFFERENCES = 3.89'^S0E-07 
MAXIMUS ERROR = 6»76366E-06 


ro 






j ..... .* 


%Si^ InM! i«^ •**«# ii«"# 









©F POOR QUALSi?^ laoie 

FXPERIMENTAI » AND NA5TRAN- DEFLECTION ' iNFLUENCt COEFFICIENTS FOR BUILT” 

(.ALL deflections ARE BASED ON A lOOLBa LOAD) 

load at point 1 

a a tHM> c o o tt o o i> a a aa 


OEfL, AT 
EA? 0 
mastran 

1 

.0A61 

o0375 

2 

.0463 

.0362 

3 

.0472 

.0366 

4 

.0489 

,0376 

5 

.0527 

.0384 

6 

.0231 

.0163 

ObTL.. at 
£AP. 

mastran 

1 

oOAfa3 

D{n62 

2 

,0543 

.0447 

3 

.0588 

.0474 

4 

.0640 

.0520 

5 

.0712 

,0567 

6 

.0206 

0146 

OEFL. at 
E ff P, 
nastran 

1 

• 0A72 
.0366 

2 

,0588 

.0474 

3 

.0726 

.0600 

4 

.0812 

.0691 

5 

.0900 

.0791 

6 

.0202 

.0136 

DtTL, at 
NASTHAN 

1 

.06KV 

.03?6 

? 

.0640 

.0520 

3 

.0812 

.0691 

4 

,09rtrt 

.0901 

5 

.1150 

.1065 

6 

.0197 

.0125 

^IEFl. at 

LxP D 
JASfrtAN 

1 

.0527 

.038a 

2 

,0712 

.0567 

3 

.0900 

*0791 

4 

.1150 

.1065 

5 

.1475 

.1400 

6 

.0191 

.0114 

oefl» at 

EaPo 

<4astran 

1 

.0231 

.0163 

2 

.0208 

.0148 

3 

.0202 

.0136 

4 

.0197 

.0125 

5 

.0191 

.0114 

6 

.0187 

.0137 


7 

6 

9 

10 

11 

12 

13 

14 

.0251 

.0272 

.0295 

,0317 

.0078 

,0095 

.0104 

.0109 

.0186 

.0199 

.0211 

.0222 

.0036 

.0050 

.0061 

.0069 

load at 

POINT 

2 











7 

B 

9 

10 

11 

12 

13 

14 

.0272 

.0326 

.0363 

.0424 

.0065 

,0093 

.0115 

,0132 

,0198 

.0241 

.0283 

,0328 

.0027 

.0047 

.0067 

,0088 


load At 

POINT 

3 






oaoaauaoaaaaaaaa 





7 

8 

9 

10 

11 

12 

13 

14 

.0285 

.0376 

,0458 

.0544 

.0052 

.0090 

,0128 

.0166 

.0204 

.0261 

.0362 

,0451 

.0019 

.0043 

.0072 

.0108 


load at PDINT 4 

ooaaaaaaauoaaaaa 





7 fi 9 10 

11 

12 

13 

14 

.0308 .0421 .0531 .0681 

,0043 

,0089 

.0138 

.0192 

,0212 .0315 ,0442 ,0588 

.0012 

.0040 


.0127 


LOAD AT PUINT 5 
aaaao.oaaaaUaaao 

7 8 9 10 

11 

12 

13 

14 

.0350 .0448 ,0601 .0844 

.0031 

.0080 

.0147 

.0218 

,0220 .0350 .0518 ,0730 

.0004 

.0036 

.0082 

.0145 


load at point 6 

aouaaoa'i'Boaaaaoa 

7 8 9 10 

11 

12 

13 

14 

.0156 .0135 .0126 .0120 

.0084 

.0076 

.0067 

.0057 

.0104 .0088 .0076 .0066 

.0039 

.0039 

.0035 

.0030 




UP wing 3 


15 

»012A 

c0078 


15 
o0l65 
= 0115 


15 

.0^16 

»0I57 


15 

.0<?67 

.0701 


15 

#0296 

»02AA 


15 

i>0053 

o0025 


jisijaij! §i£^ 1-^ §SS^ is^ ia#4 9W»«^ grwni « t fflinT.ii j i ftip4 f 

t 

Table ZZ (Continued) f 


KXHth f WSNTAL" AND NASTRAN«=* DEFLECTION INFLUENCE COEFF ICIENTS FOR UUILT-IJP WlNU 5 

(ALL deflections ARE BASED ON A lOOLB, LOAD) 


OE.FL* AT 
LA? . 
NA5TRAN 


1 

2 

3 

» 4 

S 

6 

LOAD At 

aoottaao 

7 0 

.0251 

.0272 

.0285 

.0308 

.0350 

.0156 

.0189 .0*90 

.0186 

.0198 

.0204 

.0212 

.0220 

.0104 

.0138 .0125 


point 7 


9 

10 

' 11 

12 

13 

14 

15 

.0191 

.0206 

.0058 

.0072 

oOOBI 

.0080 

.0085 

,0127 

.0135 

.0026 

.0038 

.0043 

.0047 

.0052 


3i‘L. AT 

1 

2 

3 

it 

5 

6 

LOAD at PO 

0«1>O 

7 0 

'lA-", 

.0272 

.0326 

,0376 

.0tf21 

.0448 

.0135 

.0190 .0235 . 

T^iAN 

.0199 

.0241 

.0281 

.0315 

.0350 

.0088 

.0125 .0170 . 


OtFt., AT 

1 

2 

3 

4 

5 

6 

LOAD AT PO 
7 8 

EXJ>. 

.0295 

.0363 

.0458 

.0531 

.0601 

.0126 

.0191 .0259 . 

'.AbTWAN 

,0211 

,0203 

.0362 

.04/,2 

.0518 

.0078 

.0127 .0188 . 


INT 8 


9 

10 

11 

12 

13 

14 

lb 

0259 

.0288 

.0040 

,0065 

,0090 

.0108 

.0129 i 

0188 

.0218 

<•0017 

.0031 

.0049 

.0065 

.Q0B5 

INT 9 

9 10 

11 

12 

13 

14 

15 

0340 

0 0 ^05 

,0032 

.0060 

.0094 

.0131 

>0183 

0276 

o0327 

,0009 

.0027 

.0051 

.0084 

,0127 


; 


LOAD at point 10 

0««0 Q4>0««4 0'U'0'0 OO 


Di FI. , AT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

to 

11 

12 

13 

14 

15 

lah*. 

,0317 

.0424 

,0544 

,0681 

.0844 

,0120 

,0206 

.0288 

,0405 

.0571 

.0025 

.0056 

.0101 

.0150 

.0240 

^AS rM7»N 

,0222 

.0328 

,0451 

.0588 

,0730 

.0068 

,o: 35 

,0218 

,0327 

.0479 

.0002 

.0023 

on055 

.0100 

.0172 


OlFLo at I 

»0078 

SASTRAM ,0036 


2 3 A 

,0065 >0052 >00A3 

.0027 ,0019 ,0012 


5 6 7 

.0031 .0QB<» .0058 

.000<^ .0039 .0026 


LO'D at point U 

8 9 
.OOAO .0032 
,0017 ,0009 


10 11 12 
,0025 ,0089 .0053 

,0002 .0052 .0022 


13 lA 15 

.0030 .0018 .0011 

.0010 .0005 .0000 


OtFL. at 

1 

2 

3 

4 

£aP, 

.0095 

,0093 

,0090 

.0089 

'jASTWAN 

.0050 

,0047 

.0043 

.0040 




LOAD at 

POINT 12 






5 

6 

7 8 

9 

10 

.0080 

,0076 

.0072 ,0065 

,0060 , 

0056 

,0036 

,0039 

.0038 ,0031 

,0027 , 

0023 


U 

12 

13 

14 

15 

,0053 

,0069 

,0045 

.0032 

.0 028 

,0022 

,0042 

,0019 

.0013 

.oojo 


•vj 








t...,™.. i 4- . — -* 


«^vbiU£A4 $'4Srv'>c,i4 

• -s-r'r^^.» I *;*-v.-;-'-- * tf^-.M'•-t IJ.'--.- . t #■' -.^ » 7 # ■■'.••-f'^--'. 


1^ ppii 


OEIGINAL ?AGS TB ■" 
OF POOR OiOALOT 


Table 22 (Continued) 


txPLhviMLNTAL- ANO nASTr“aN^ OEfLeCTION INFLUtNC^ COEFFICIENTS FOR 8UILT=UP WING 3 

(ALL DEFLECTIONS ARE BASED ON A lOOLBo LOAD) 



■JE.FL, at 
tx? » 
'jASTflAN 


i 2 3 

oOlOA o01l5 cOlSB 
o0061 ..0067 .0072 


t* 5 6 

,0138 .0H7 ,0067 

.0077 ,0082 ,0035 


load at point 1 

7 8 9 
,0081 ,0090 .0094 
,0043 ,0049 .0051 


10 li 12 

,0101 ,0030 ,0045 

,0055 ,0010 ,0019 


13 14 15 

,0064 ,0053 o0Q50 

,0035 ,002b ,0025 


load at point 14 
aaoi>o«4«oo»vouoo 


j** r L « A 1 

1 

2 

3 

4 

5 

6 

7 

U 

9 

10 

11 

12 

13 

14 

15 

r.XJ . 

.0104 

.0132 

,0166 

= 0192 

,0218 

,0057 

.0080 

.0108 

,0131 

,0150 

oOOlB 

,0032 

,0053 

,0088 

,0092 

\«3TRAn 

.0069 

.0088 

,0108 

.0127 

.0145 

,0030 

.0047 

.0065 

,0084 

.0100 

,0005 

,0013 

,0026 

,0058 

,0052 

] 








LOAD at 

POINT 15 






1 

r- 









0 o 0{> « {> o o 






t 

JtfLo at 

1 

2 

3 

4 

5 

6 

7 

a 

9 

10 

U 

12 

13 

14 

15 I 

' Ri' . 

.0 1?4 

.0165 

,0216 

.0267 

.0296 

,0053 

.0085 

,0129 

.0183 

,0240 

*0011 

,0028 

.0050 

.0092 

,0154 

>JA'iTi<AN 

□ 00 78 

,01 15 

.0157 

.0201 

.0244 

,0025 

.0052 

.0085 

,0127 

.0172 

,0000 

.0010 

,0025 

.0052 

,0110 


or OIFFEfiENCtS = 4,S0924E-04 


HAXIMUM ERROR = 1.42625E-02 


9 


t 


I 

I 

a 

I 


<n 






mjgnjjga. 

R«yf'vrv WB-,i 'Ssy 



Table 23 


KU- AND NASTRAN- ROTATIONAL INFLUENCE COEFFICIENTS FOR BUILT-=UP l«/ING 3 

(ALL ROTATIONS ARE BASED ON A lL6e LOAD) 






LOAD 

at point 1 









O-OBooOtlOOttOO^Ml'aO 





DOTATIONS 

AT 

1 

2 

3 

A 

5 

6 

7 

8 

■tu 


i,31896E-06 

-K31896E-06 

-I.31896E-06 

-1,31896E“06 

-K31896E-06 

-3<.0875bE-06 

=2o89830E-0b 

-2o27lS3E=06 ^ 

maSIwan 


-5.B8390E-07 

3o37729E-06 

-1 „A7872E-06 

-l,yb39lE-06 

-1.09B07E-Ob 

-5.42448E-06 

-3o42l84E-0b 

“2o200bAE“Ob j 

^otatioms 

AT 

9 

10 

11 

12 

13 

14 

is 


MJ 


-K31B96E-06 

-1.31896E-06 

-1.5S878E-0t> 

-2,i22fa3E»06 

-2.80903E-06 

-3ol6667E-0b 

-3.222i2E-06 

i 

'iASTHAN 


-2,1^736E:-0fi 

-l<,91981E-06 

-3o02l32E-06 

-2„A77BbE-06 

-l,69478E»0fe 

-l»54b87E-06 

-8,3ts2bbE-07 

I 

j 





LOAD 

AT POINT 2 




5 

1 









r 

dotations 

AT 

1 

2 

3 

4 

5 

6 

7 

8 1 



-9o027B7E-0& 

-8,28327E-06 

•>8.2a327E-06 

-8,28327E-06 

-8.28327E-06 

-8«17240E-06 

“8oS0b25E-0b 

-8<,931b4E-06 f 

\AbTMjAf-J 


-1 »6l88AE-0b 

-U2R310E-0S 

-3,67792E-0b 

-9.25J60E-06 

-8<,52245E=06 

-9*3845bE“06 

-8<,68902E-06 

-7«886b8E-0b ! 

^OTATICMS 

AT 

9' 

10 

11 

12 

13 

14 

15 




-R,93l26E-0fi 

'8.28327E-0b 

-2.3b0l!ie-0b 

-3,52788E-0b 

-So 2b644E“06 

-6o67b24E-06 

-7.2SA81E-06 


'jAbTw AN 


-8,39722E-06 

-a»596A7E-06 

-3«28600£>0b 

-4,12b3b£-06 

-3o67339E-06 

-4*51562£-06 

-5o?108t.E-06 







LOAD 

AT POINT 3 














^01 A 1 IONS 

AT 

1 

2 

3 

4 

S 

6 

7 

8 

■VU 


-Ub7JbBE-0S 

-1 oH00rt4E-05 

-l,dl28JE-0S 

-l.3128jF-05 

-i,8l283E»0S 

-lo32572E-0S 

-1.41142E-0S 

-1.5591 7E-0;3 

NA'jTHAN 


-l.9J7bbE-05 

-2,18310E-OS 

-2o2464bE-05 

-1.629b0E-05 

-UB7943E-0S 

-l<.l7627e-05 

-1 .aa'tBaE-os 

-1,470886-05 

dotations 

AT 

9 

10 

U 

12 

13 

14 

IS 


<u 


-l,725B3E-06 

-lo80084E-0S 

-3.14152E-06 

-4,93314E-06 

-7„72386E-06 

-lo018S8E-05 

-1<,1287SE-0S 


M7.STRAN 


-1.6042AE-0S 

-1.77894E-0S 

-3oli-7fa2E~0b 

-5 (,22 1 5bE-06 

-b,02389E“06 

«-7o7893aE”0fi 

- 1 , 05b5bE-0 5 






LOAD 

AT POINT 4 









000<3000'l}i>««i»{>0tt0 





DOTATIONS 

AT 

1 

2 

3 

4 

S 

6 

7 

a 

-<u 


-2,444S7E-05 

-2«77336E*05 

-2o860l5E-05 

-2.8601SE-05 

-2,ab0iSE-0S 

-I o8342lE-05 

-K97222E-0S 

-2,22519E-0S 

SiASThAn 


-2,54408E-05 

-2,9l0b8E»05 

»3o56376E»05 

-3,940 IVE-OS 

**2o 70431 E-05 

-loSOi88E-05 

''l.7b285E-05 

-2,1264SE-0S 

POTATIONS 

AT 

9 

10 

11 

12 

13 

14 

15 


Ml 


-2o558S3E-05 

-2,77336E-0S 

-3.93289E-06 

-b,33840£-06 

-lo0lei3E-0S 

-U36954E-0S 

-KS3202E-05 


NASTPAN 


-2,564l3E-05 

-2o98394£-05 

-3o60100£-06 

-b,06784E“06 

-7,9320S£“0b 

-l,i758SE-05 

-1<,62985£-05 




cn 











■■» ^ f w 1 »i i ■ i.' 1 

AAV’A*****^ 4MUK(W£t 

fi|»«r;r2»4r4 I 

*•■-,••■•> 

1-^ 

i 

1^— 

ORIGHJAIl'PftSS® 


Table 

23 (Continued) 




[ 

OP PQOK aUAI^ 









KU- AHO 

na5Tran= rotational influence coefficients for built=>up 

WING 3 




(ALL 

rotations 

ARE based on 

A ILBo LOAD) 


■ 




load at point 5 













' DOTATIONS AT 

1 

2 , 

3 

A 

5 

6 

7 

0 

<U 

-3o215A6E-05 

-3,7a5;37E-05 

-3„907Afl£-0S 

"3,907A8E-05 

-3.907A8E-05 

-2o3A269E-05 

-2.5330ie»05 

-2.89120E-0S 

NASTi^AN 

-3.17239E- OS 

-3,760UE»05 

-4.&3980E-05 

-5.70A22E-05 

-6.900S6E-05 

-U76612E-05 

-'2<.20993e-05 

-2o76722E-0S | 

^CjT AT IONS AT 

9 

10 

11 

12 

13 

19 

IS 


<U 

-3.3912JE-05 

-3.7ASB7E-0S 

-A.72't26E-06 

-7.7A36SE-06 

-U26387E-05 

-Ip720SOE-05 

-1 .93529E-05 

! 

■jA57,7AN 

-3.55763E-05 

-A.A6SBAE-0S 

-3.981AIE-06 

-7,J37SlE-06 

-9,bl070E--O6 

-lo50028E-05 

-2.28185E-05 

i 




load at point 6 




i 




0 0 * 0- 





ntoTAIlON AT 

1 

2 

3 

A 

5 

6 

7 

H 

’.U 

3.533A2E-06 

3,533a2E-06 

3oS33A2E**06 

3.53J42E-06 

3,533A2£“06 

3oS3392E=06 

3.53392E-06 

3.53392E-06 

^4ASTSAW 

6o272S(jE-06 

2<,9869BE*>07 

l,7829lE-06 

2.217ASE-06 

2o2303BE-06 

6«13207E°06 

5.90b20E-06 

2»17607E-06 

-JOTATiONS AT 

9 

10 

11 

12 

13 

U 

IS 


SU 

3.S33<»2E-06 

3.533A2E-06 

-3.03757E-07 

-9,A0J2AE-08 

5.32738E-07 

la98a27E“06 

2.08569E-06 


\jA’:t kui'i 

1.727eBE-06 

1 .R0191E-Q6 

-l,0752BE-06 

i.B2h69E-07 

9,17906E-07 

9<,37185E-07 

1 .88729E-06 





load at point 7 








Of3000Uoa<{ttH}4itM>OU 





^0 TA I 1 OMS AT 

1 

2 

3 

A 

S 

6 

7 

8 

<U 

-1.232A0E-06 

-1 ,232A0E“06 

=1,232A0E“06 

-1 .23240E-06 

=1.232AOE-06 

-le55lA2E“06 

-1 ,23293E-06 

-1 .23290E-06 

VjAbT-^ AN 

-A.20770E-06 

2.A68A1E-07 

-2.6J769E-06 

-2,2bfaAbE-06 

-5*98689E-07 

”9.61295E“06 

-1 »tJ';S27£-06 

3e0A67sE"06 

A< IONS AT 

9 

10 

1 1 

12 

13 

19 

IS 


w 

-1 .232A0E-06 

-U232A0E-06 

-1 ,09bue-06 

-1,A9929E-06 

- 1 o9246BE»06 

»2o02l3lE-06 

-1 .99700E-06 


^ASTrJAN 

-l,37533E-06 

-U76060E-06 

-1.19018E-06 

-i ,9737AE-06 

-S.n6SOE»07 

-1..12793E-06 

-5.5S563E-07 





load at point a 













votations at 

1 

2 

3 

9 

5 

6 

7 

8 

^U 

-7«00A72E-06 

-7.00A72E-06 

»7.00A72E“06 

-7„00A72E-06 

-7„00972E“06 

°>6c63626E-06 

“6 »89 03SE"06 

-7c00972E-06 

NASThAN 

-ft,0020AE-06 

-8.02181E-06 

-S.97129E-06 

-7.09190E~06 

-7o295J0£-0b 

"5 » 7902t»E*’O6 

-8»a7319E-06 

"•bo 1 78S8E”u6 

dotations at 

9 

10 

11 

12 

13 

19 

IS 


<u 

-7.00A72E-06 

-7p00A72E-06 

-U88650E-06 

-2,9095SE"06 

-<t<.3B2{)9E-06 

-5.53089E-06 

»5.9796bE-06 


VASTWAN 

-3<,17S03E-06 

-6.67S31E-06 

-K88232E-06 

-3,00920E-06 

-3»3A906E-06 

-3*29931E-06 

-9»30602E-06 






0 


- • 




1^ 



H« 9 #rvn<j) 


fy*Oi^^ 

f>v'fc'.’:p..i 


dotations at 
<u 

NASTi^AN 

^otat!on‘:> at 

<ij 

'|AST «VAN 


^ijTAriONS AT 
\U 

nAST >' AS| 
ROfATiOKS AT 
<u 

'{AS li;. H 


^OtAl IONS AT 
<U 

'iASTwAN 

-J '.I tat 10 , NS AT 

< u 

N A bT f< A,N 


•{nTATIOfj'j A‘ 

'•J 

’,Ab JiJAfi 
^OTAlIflNS AT 
“CU 

NASToAN 


?} 




Table 23 (Continued) 

KLl- AND NASTRAN-= ROTATIONAUTnFLOENCc COtFFlClENTS FOR BUILT-UP WING 3 



(ALL 

rotations are based on 

A ILB» LOAD) 




9 

LOAD 

AT POINT 9 

- ■ 


• 




othoeosee oa-o^oAoo 





1 

2 

3 

A 

5 

6 

7 

8 

-1„A5a97E-05 

°UA9l7lE=05 

“loA9mE»0S 

“i„4917lE-0S 

“1,A9171E«-0S 

-iol72UE»05 

“1o2AA83£-0S 

••1 »386ABE*»oS 

-K325S1E-05 

-1.399B5E-05 

»l.58097E=0S 

°l,30257E-05 

-Io5958AE°05 

■=8=396l8E=06 

•»9o67 lAAE'-Ob 

«-le5S8SAE-05 

9 

10 

ll 

12 

13 

lA 

15 


-1 .A9171E-05 

-l,A9l71E-05 

-2.677B6E-06 

-A„309BOE-06 

•6o63951E>06 

-9,0A0A6E-06 

-1.0012AE-OB 


-1.505H1E-0S 

-6,A05<tflE-O6 

-2,58275E-06 

-3,86c>53E-06 

-A,&a93AE*06 

-7o37266£“06 

-9.06Q92E-06 




LOAD 

AT POINT 10 







04»OOOOO4{»O{»«-9{F{}t> 





1 

2 

3 

A 

5 

6 

7 

a 

-2.225Bt>E-05 

-2.S0270E-05 

=2,S0270E-05 

»2o50270E-05 

-2,50?70E-0S 

-lc68059E-05 

-1.80562E-05 

-2 = 032«»VE=05 

-l.a7069E-D5 

-2,i3202E"05 

=2.A896aE"05 

»2,76352£-05 

-2,5AA02E-05 

-aillAlE-05 

-'l.38A32£-i)5 

-1.71952E-0S 

9 

10 

U 

12 

13 

lA 

15 


-2.32AAIE-05 

-2.50270E-05 

-3.A6923E-06 

»b.71B06E-06 

-9o29693E-06 

-1<.25500E-05 

-1.AOA50E-05 


-2,AS860E-O5 

-3,293l5E-05 

-2.5015BE-06 

-A.9BA67E-06 

•6„a263B£*06 

-a02615E-0S 

-1.7S072E-OS 




LOAD 

AT POINT 11 












1 

2 

3 

A 

5 

6 

7 

a 

9,51269£*07 

9.51269E-07 

9,51269E“07 

9,5I2bVE-07 

9„5l269E»07 

9,S1269E-07 

9o5l269E-07 

9»5l2b9E-07 

i(.10027E-07 

2o6a720E"06 

U53872E=06 

a3aA7lE-06 

1.606A5E°06 

Ae35697E~06 

6o02658E-07 

1o27a1aE-06 

9 

10 

a 

12 

13 

lA 

15 


9*5l269E-07 

9.51269E-07 

9,S1269E-07 

9o51269E-07 

9,Ble69E-07 

9.S1209E-07 

9.5I269E-07 


1 .A2I995E-06 

l,A7S03E-06 

5,2**051E-06 

S.A0376E-06 

U69A65E-06 

9(,95S4AE-07 

1.25123E-06 




load 

AT POINT 12 












i 

2 

3 

4 

S 

6 

7 

a 

5,29306E=07 

5.29J06E“07 

S,2930faE“07 

bo^i9i0t>E-07 

5,29306E“07 

5,29306E«07 

S.29306E-07 

5o29306E"07 

-A„535fr0E-07 

9,A967aE°07 

lo52093E"06 

3.72360E-07 

7,80Al8e°07 

=>3(.73262£=07 

1 o6l6bbE«»0b 

3,597*t0E-08 

9 

10 

a 

12 

13 

lA 

15 


5«29306E-07 

5.29306E-07 

K59900E-07 

5„29306E-07 

5,29306E-07 

5.29306E-07 

5.2930OE-07.. 


A,140S4E-07 

U02080E°06 

»6.35a92E=Q6 

l»A678SE-07 

A,62A92£«06 

7o7a781E-07 

7.25921E-07'' 





I 



Wf s J 


CO 





KU-= AND NASTRAN= ROTATIONAL INFLUENCE COEFFICIENTS FOR BUILT-UP WlWG 3 

(ALL ROTATIONS ARE BASED ON A ILPo LOAD) 


load at point u 

ooo ft 0*0 « 00000 (mo 


rotations 

AT 

1 

2 

3 

4 

5 

6 

7 

■?u 


-l<,0<s033E-06 

-1,0A033E->06 

°l,0A033Eo06 

-U04033E-06 

-U04033E-06 

-1.040J3E-06 

-K04033E-06 

\ A ^ Tw AN 


-U2276AE-06 

-l,2372lE-06 

-9o18767E-07 

-J,U471e;E-07 

“9,99444£-07 

-1.7339lE»0fi 

-U4J77 3E-06 

kOI AT IONS 

AT 

9 

10 

11 

12 

13 

1 4 

15 



-1,0A033E-06 

-U0A033E-06 

»6o3l^69E-07 

-a, 75951E-07 

-K04033E-06 

-U04033E-06 

-1.04033E-06 

nastran 


-9,76760E-07 

- 1 o267A1F-06 

»9,317UE»07 -3*J0700E-06 

load at point 1 A 

00 * 00 * 00 00*00000 

■"9.32723E-07 

2e07006E-06 

2o05897e-07 

rotations 

fi T 

1 

2 

3 

4 

5 

6 

7 

<u 


-Ae385a3E-06 

•>A.30553E-O6 

=A<,38bS3E=C6 

“4, 3 8 553 E” 06 

-4.3B553E»06 

-4o38553£-06 

-4.38553E-06 

mas TRAN 


-3.539Z0E-06 

'3„A8503E-06 

°3,9^I70e°06 

-3^,93253E-06 

” 1 0 7 I349E°06 

“3.26728E-0& 

-3,U442E»06 

rotations 

AT 

9 

10 

11 

12 

13 

14 

15 

■tu 


-4.38S53E-06 

-A,3ftS53E-06 

-1,a228AE-06 

- 2 , 2 ai 2 lF -06 

-3.49775E-06 

-4o38553E-06 

“4»3e553F.-0fa 

•( A s r R A N 


-?.32709E-Ob 

-S,AS563E-06 

-7.03867E-07 -1 .b2b63t'-0b 

load at point 15 

OOOOoOoOpDOOOOOO 

-5..61139E-06 

-3o78171E-06 

4.30104E-06 

ROTATIONS 

AT 

1 

2 

3 

4 

5 

6 

7 

■^U 


-flo7372AE-0b 

-8,7372AE-06 

■”ao7372AE-Qb 

-8.73724E-06 

-a,73724E-06 

-0..73724E-O6 

-8.73724E-06 

nasi RAN 


-* 6 « 7566SE-0 6 

-7.3Tdl5E-06 

-7c97229E-06 

-a.3a985E-06 

-7o44691E-06 

-4.81S46E-06 

-5.75600E-06 

rotations 

AT 

9 

10 

U 

12 

13 

14 

IS 

■10 


-a, 7372AE-0& 

-8.7372AE-06 

-2,2lA21E-06 

-3«6ab47e-06 

-5.955I6E-06 

-7.89510£'>06 

-8,73724£-06 

nastran 


-8eA7l32E-06 

-8.il935£-06 

-9o76227E“07 

-2.20193E-06 

■>3o3U33£"06 

-8<,73960E»06 

-U3A731E-05 


RoM«5, OF OJFFERENCES = 2,2626eE«07 
Mfl»SMU'1 ERROR “ <»o6962SE-06 





a 

-lo0‘»033E-06 
-2o92250t-0 7 


6 

-<»,3eSf>3E»06 

-3»527e?E-0& 


d 

-a,73724E-06 

-7,UB3bE-06 


0 


■ ■vj 
(£» 


I ti-^ i jl T '^ i j 8i ~r^.“l fl 'g fe !| i^3Ei S»iiv<Fi 

Table 24 


DtFLo AT 

i.A3. 

nastran 


LXPf--RlM£NTAL“ 


I 2 3 

,0A07 .0327 =02A6 

,03AO ,0256 ,0198 


AND mastran» deflection influence 
(ALL deflections ARE BASED ON 


COEFFICIENTS FOR BUILT«UP WING 4 
A lOOLBo LOADl 


i« 5 6 

.0170 .0116 ,0256 

.0150 ,0109 ,0173 


load at point 1 
a o <n> ** o ® o * 

7 8 9 

,0191 ,01Ai^ ,0093 

,0|A0 ,0107 .0078 


10 11 12 
.0061 ,0110 .0086 
.0046 ,0054 ,0045 


13 14 15 

.0050 .0032 ,0010 

,n033 ,0022 ,0008 


Dt-fL, at 

NAS : MN 


1 2 3 

,0327 ,0309 ,0270 

,023b ,0263 ,0213 


4 5 6 

,0208 ,0166 ,0186 
,0180 ,0150 ,0136 


load at point 

o o o o ft'O -a o ii- ^ o 

7 a’ 9 

,0194 ,0157 ,0116 

,0123 ,0113 .0094 


2 

o 

10 U 12 
,0092 .0080 • ,0074 

.0073 .0041 ,0040 


13 14 15 

.0052 .0043 .0028 

.0035 .0028 .0017 


load at point 3 


3ll.r L . at 
caa. 

NAST ran 

1 

,02^*6 

,0198 

2 

,0?70 

,0213 

3 

,027£» 

,0234 

4 

.0252 

.0213 

5 

,0229 

,0198 

6 

.0141 

,0102 

■&<HM >00 0 001 HHIOOOO 

7 6 9 10 

.0150 .0162 .0139 ,0128 

.0112 .0117 ,0112 ,0102 

U 

,0049 

,0028 

12 

,0054 

,0034 

13 
,0C56 
9 n036 

14 

,0052 

,0034 

15 

,0045 

,0028 

OLf. . AT 
E-tP, 

N'flS f HAN 

1 

.0170 

.0150 

2 

,0F08 

,0180 

3 

,0252 

,0213 

4 

.0294 

.0263 

5 

.0308 

,0256 

6 

.0097 

.0073 

LOAD at point 4 

7 8 9 10 

,0119 ,0146 .0176 .0180 

,0094 ,0113 ,0128 ,0l36 

11 

,0028 

.0017 

12 

.0040 

.0028 

13 

,0050 

,0035 

14 

,0066 

,0040 

15 

,0070 

,0041 

DtFL. at 
if-o. 

SA S T >i AN 

1 

,01 lb 
,0109 

2 

,0168 

.0150 

3 

.0209 

.0198 

4 

,0308 

,0256 

5 

,0387 

,0340 

6 

.0065 

,0048 

load at point 5 

4 Ht 0 tto 0 -0 OIMHIO o <m o 

7 B 9 10 

,0092 ,0132 ,0180 ,0240 

,0078 ,0107 .0140 ,0l73 

11 

,0014 

,0008 

12 

,0030 

,0022 

13 
,0046 
. 0033 

14 

.0075 

.0045 

15 

,0100 

,0054 

defl, at 
£ap. 

NAS than 

1 

,023b 

,0173 

2 

.0188 

,0136 

3 

.0141 

.0102 

4 

,0097 

,0073 

5 

,0065 

.0048 

6 

.0202 

,0139 

load At point 6 

0 <{^ 0 C 74 >fil'f >0 0 a -9 

7 8 9 10 

,0152 ,0087 ,0054 .0030 

,0066 .0059 ,0039 ,0020 

u 

.0104 

,0045 

12 

.0068 

,0032 

13 

,0033 

,n020 

14 

.0020 

,0011 

15 

,0004 

,0002 


Table 24 (Continued) 

EXPtf< U^LNTAL- and NASTRAN- DEFLECTION INFLUENCE COEFFICIENTS FOR BUILT®UP WING A 

(ALL deflections ARE BASED ON A lOOLBo LOAD) 


LOAD at point 7 


Otr-L. AT 

EAP. 

NASTWAN 

1 

.0191 

.OlAO 

2 

,0194 

.012B 

3 

.0150 

.0112 

4 

.0119 

.0094 

5 

.0092 
.00 78 

6 

.0152 

,0086 

7 8 9 10 

.0155 .0098 .0068 ,0054 

,0100 ,0066 ,0052 .0039 

11 

,0064 

.0030 

12 

.0066 

.0029 

13 

,0039 

,0023 

14 

.0028 

,0017 

15 

,0014 

,0009 

OlFL. at 

EXP. 

'(ASTPAN 

1 

.01Ai» 

.0107 

2 

.0157 

.0113 

3 

.0162 

.0117 

4 

.0146 

.0113 

5 

.0132 

,010? 

6 

.0087 

.0059 

load at POINT 8 

7 8 9 10 

.0098 .0122 ,0095 .0085 

.0066 .0082 ,0066 .0059 

11 

,0034 

,0018 

12 

.0040 

,0023 

13 

,0046 

,0025 

14 

,0041 

,0023 

15 

.0034 

,0018 

D Fl, at 

txp , 
\AbtHAN 

1 

.0093 

,007(4 

Z 

.0116 

.0094 

3 

.0139 

.0112 

4 

.0176 

.012B 

5 

.0180 

.0140 

6 

.0054 

.0039 

LOAD AT POINT 9 
ootm 

7 8 9 10 

.0068 .0095 .0133 .0133 

.0052 .0066 ,0100 .0086 

11 

,0016 

.0009 

12 

,0026 

,0017 

13 

.0835 

.0023 

14 

,0059 

,0029 

15 

.0060 

.0030 

yLFL. at 

tXP. 

•jASTWAN 

1 

.007j1 

.00A8 

2 

,0093 

.0073 

3 

.0136 
.0 5 03 

4 

.0180 

.0136 

5 

.0240 

.0173 

6 

= 0030 
.0020 

LOAD at point 10 

& O <1U O O O 0 JUMMl 00 O » 

7 8 9 10 

.0054 ,0085 ,0133 ,0l82 

.0039 .0059 .0086 «0l39 

u 

,0008 

.0002 

12 

.0019 

,0011 

13 

.0032 

.0020 

14 

.0063 

,0032 

15 

.0092 

.0045 

OLFU. at 

tXP. 

SAS fi'tAN 

1 

.0110 
• OO^A 

2 

.OOBO 

.OO^tl 

3 

.0049 

.no?R 

4 

.0026 

.0017 

5 

.0014 

.0008 

6 

.0104 

.0045 

LOAD at point U 

OOOOoOoOOOOOoOlHJ 

7 8 9 10 

,0064 .0034 .0016 .0008 

,0030 oOOlB .0009 ,0002 

11 

.0092 

.0048 

12 

,0048 

,0016 

13 

.0016 
0 no07 

14 

,0006 

.0003 

15 

°»0002 

-.0001 

otn,. AT 

Ex?. 

NA5TRAN 

1 

.00S6 

.OOAS 

2 

,0074 

.0040 

3 

0 0054 
.0034 

4 

.0040 

.0028 

5 

.0030 

.0022 

6 

.0065 

,0032 

LOAD at point 12 

(H> 1MH> -tt iHHHHH* O <M1- 0 

7 8 9 10 

,0066 ,0040 .0026 .0019 

.0029 .0023 .0017 ,00U 

11 

.0048 

.0016 

12 

,0060 

,0036 

13 

.0023 

.0011 

14 

.0013 

.0006 

lb 

.0006 

.0003 





Table 24 (Continued) 


EiXPERIMtNTAL- A^D NASTRAN« DEFLECTION INFLUENCE COEFFICIENTS FOR BUILT-UP WING 4 

(ALL DEFLECTIONS ARE BASED ON A lOOLBp LOAD) 


3LFL, AT 

£x3. 

'JASTKAM 


.^LfL. AT 

LXA , 

SASTrtAN 


DEfL. AT 
ExP. 

NiASTRAM 


1 

2 

3 

» 

S 

0&50 

.0052 

.0056 

.0050 

.0046 

0033 

.0035 

.0036 

.0035 

.0033 


1 

2 

3 

4 

5 

0032 

.0043 

.0052 

.0066 

.0075 

0022 

.0028 

.0034 

.0040 

o00''5 


1 

2 

3 

4 

D 

0010 

.0028 

.0045 

.0070 

.0100 

oooe 

.0017 

.0028 

.0041 

.0054 


LOAD at point 13 


6 

7 

8 

9 

10 

.0033 

.0039 

.0046 

.0035 

.0032 

.0020 , 

. .0023 

.0025 

.0023 

.0020 



Lf-AO AT 

POINT 14 





6 

7 8 

9 

iO 

.0020 

.ju28 .0041 

.0059 . 

0063 

.ooii 

.0017 .0023 

.0029 . 

0032 



LOAD AT 

POINT IS 



6 

7 8 

9 10 

.0004 

.0014 .0034 

.0060 .0092 

.0002 

.0009 .0018 

.0030 .0045 


11 

.0016 

.0007 

IP 

.0023 

.0011 

13 

.0036 

.0023 

14 

.0022 

.0011 

15 

.0014 

.0007 

11 

.0006 

.0003 

12 

.0013 

.0006 

13 

.0022 

.0011 

14 

.0056 

.0036 

15 

.0046 

.0016 

11 

.0002 

.0001 

12 

.0006 

.0003 

13 

.0014 

.0007 

14 

.0046 

.0016 

15 

.0081 

.0048 


I 


I 


R.M,5. OF DIFFERENCES = 2.13327E-0A 
HAXlMUrt ERROR = 6.30690E-03 



03 

ro 




Table 25 




<irTv f i»g.y> 


gijji Jfcaij 


KU-*- AND NASTRAN= ROTATIONAL INFLUENCE COEFFICIENTS FOR BUILT=>UP WING 4 

(ALL ROTATIONS ARE BASED ON A lL0o LOAD) 


LOAD at point I 

D <M> 4>0 -OQ « O O' « O a » O 


potations 

AT 

1 

2 

3 

4 

5 

6 

7 

8 

•4U 


U7A2A&E-0S 

i,7c296E-05 

1 „74296E-0S 

1.74246E-0S 

1.74246E-05 

ai6l64E”05 

Icl6i64£-0S 

1.16164E~0S 

NASTPAN 


2,3lOA0E-05 

l«95267E-05 

1.35AS8E-05 

l,i5J92E-05 

l,085b7£-05 

a«B2l54E”06 

9»05185E-06 

8o05l09c”06 

^or A r IONS 

AT 

9 

la 

a 

12 

13 

14 

IS 



K16i6<*E-05 

^.1616AE"05 

5,BO019E-O6 

5,80819E-06 

5<,S0819E°06 

5.80819E”06 

S.80819E-06 


SASTPAN 


7,6l7d2E-06 

8,09A13E-06 

1,1300AE-06 

3.38759E-06 

3.14142E-06 

3o47203E“06 

4.33200E”06 






LOAD 

at POINT 2 














dotations 

AT 

1 

2 

3 

4 

5 

6 

7 

B 

'.U 


B,71229E-06 

e.7l229E-06 

8.71229E-06 

8.71229E-06 

8o7l229E-06 

5»80819E”06 

5«80ei9£-06 

5o80819E-0b 

'iBSTwAN 


-6,09625E-06 

6,93b7SE-06 

1.28559E-05 

7.S995dE-06 

8,32238E-06 

2<.72388E-07 

3.4‘j832E-06 

4,99617£-06 

■JOIAT IONS 

AT 

9 

10 

a 

12 

13 

14 

IS 

<u 


5.B0619E-06 

5.80819£-06 

2.90Al0E*0b 

2»904lUE”06 

2o90cl0E-06 

2»90410E-06 

2c90410E-Ob 


■JjAS T i<AN 


A,7775SE-06 

6. J1073E-06 

-K2A392E-06 

9,44371E-07 

1.79871E-06 

2o29323E-06 

3.72299E-06 






LOAD 

at POINT 3 














POlAF IOnS 

AT 

1 

2 

3 

4 

S 

6 

7 

8 

<U 


0, 

0, 

0. 

0. 

0, 

Oc, 

Oo 

0<, 

VASTu-AN 


-3,73900E-06 

-6,2A9iOe-06 

3»A6945E-18 

6,24910E-06 

3.73900E-06 

-2<.aO619E-06 

-2.40276E-06 

4,12431E“18 

^OIAT lO-iS 

AT 

9 

10 

a 

12 

13 

14 

IS 



0, 

0. 

0, 

0, 

0, 

0, 

0, 


'JAST^AN 


2.A0276E-06 

2»a0619E»CA 

•»2 e5306BE” 06 ■ 

■1,06461E'06 

4<,93041E-19 

1.06461E-06 

2.53068E-06 






LOAD 

At point 4 









OQOOOOOOOOOOO'IXHI 





sol ATIOSS 

AT 

1 

2 

3 

4 

5 

6 

7 

8 

■(U 


-B.71229E-06 

-B.71229E-06 

-8.71229E-06 

8,7l229£-06 

-8.71229E-06 

-5,80819E-06 

“5.80819E-06 

"S.SOaivE-Ob 

M AS! RAN 


-8.322J11E-06 

-7.&99S6E-06 

=l.28559E-0S 

6„93b7b£-06 

6»09a25E°06 

»6*3l073E”06 

”4o7775SE-06 

”4.996l7E-06 

ROTAl IONS 

AT 

9 

10 

a 

12 

13 

U 

IS 




"5.P0al9E-06 

-5.80819E»06 

"2o 90A1 0E"-06 • 

2.90410E-06 

-2,904X0E-06 

-2o90410E-06 

”2.90410E”0b 


mas Tran 


-3.AS832E-06 

-2O72368E-07 

°3,72299E-06 

2.29323E-06 

-a 7987 IE” 06 

”9 »44371E"07 

lo24392E”06 



03 

CO 




Table 25 (Continued) 


dotations at 
-^u 

■EASTMAN 

^Of AT IONS AT 

■tu 

^JAS TkAN 


KU“ 


AMO 


NASTRAN- ROTATIONAL "iNFLUENCe COEFFICIENTS FOR BUILT»UP WiNG 4 
<ALL ROTATIONS ARE BASEU ON A iLBo LOAD) 


LOAD AT POINT 5 
o « « a o u o o t> u o V «« 


I 

2 

3 

A 

5 

6 

7 

6 

-1.7A246E-05 

“1o7a2A6E-05 

-l.T^tSAOE-OS 

-1.7A266E-05 

“Io7^2A6E“05 

“i»l6l6<>E-05 

<=lol616AE=05 

~ 1 0 1 616<i£— 05 

-1 „0Bbfa7E-05 

-1.15392E-05 

-1.3&AS8E-05 

-1.95267E-0S 

-2.318A0E-0S 

-8o09Al3E-0& 

-7.61782E-06 

-8.05109E-06 

9 

10 

U 

l^ 

13 

U 

15 


-I ,16164E-0S 

-1.161 6AE-05 

-5.80819E-06 

-»5,80819E-06 

-5,e0819E-06 

-S..80al9E-06 

-5.80819E-O6 


-9.051HSE-06 

-a,82l54E-06 

-.A.332Q0E-0b 

-3.A7Z0JE-06 

-3.1A142E-06 

• -3.38759E-06 

-U1300AE-06 




i 

i 

} 

1 


f 

9 . 


■DOTATIONS AT 
<U 

NAS I ^ ;n 
■iOTAllOfiS AT 
<U 

nas r a’an 


load at point 6 

o o « o o e o o e « a a « « o o 



L 

2 

3 

A 

5 

6 

7 

8 

I 

, 1616AE-05 

1.1.16AE-05 

1.1616AE-05 

1.1616AE-05 

l<,l&16AE-05 

1.1616AE-05 

1.1616AE-05 

1 , I6lb<»E-05 

1 

.13252E-05 

8. rfl725E-06 

8.07256E"0£> 

7.1315«E-06 

6.58B87E-06 

l.S522bE-0S 

1 ,0a5'*2E-05 

5,6aAA5E-0to 


9 

10 

11 

12 

13 

1 9 

15 


1 

, I616AE-05 

1. 1516AE-05 

5.80819E-06 

5,eoai9E-o6 

5.80619E-06 

5.80819E-06 

5.80819E-06 


5 

.03051E-06 

5„13’10E-06 

3.375A5E-06 

3.16613E-06 

2.722A0E-O6 

2.A7S21E-06 

2.72593E-06 



load av point 7 

-D« 4 >ttDa{>aai} 4 i«i>ooo 


■(OIATIONS AT 

1 

2 

3 

4 

5 

6 

7 

8 

su 

5.80819E-06 

5.00819E-06 

5.80ai9E-0b 

5.B0819E-06 

S.S0819E-06 

5.80819E-06 

5<.B0ai9E-06 

5.80819E-06 

NAST7AN 

1 .89961E-06 

A.0436SE-06 

A.77813E-06 

3.928B8E-06 

5.08049E-06 

—7.41 026E—06 

3.85407E-06 

8,0195bE-06 

DOTATIONS AT 

9 

10 

11 

12 

13 

14 

15 


■<U 

5.fi0819E-06 

5.80819E-06 

2.90O10E-06 

2.90410E-06 

2 g 9041 0E**06 

2.90410E-06 

2.90410E-06 


VA ST iV AN 

2,79i 17E-06 

3.9|969E-06 

-A.9913AE-07 

1 . Jfa394E-0b 

l,6545eE»06 

1.62A38E-08 

2.S1383E-06 



JOT AT SONS 

AT 

1 

2 

LOAD AT POINT 8 
OOODOOttODOOaOOOO 

3 4 


6 

7 

a f 

^ J 


0. 

0, 

0. 

0. 

0. 

0. 

0. 

0, 4- 

S A S T •^AN 


-9.91624E-07 

-1.80251E-06 

l,25767E-ia 

1.80251E-06 

9.91624E-07 

-U22595E-06 

-4.23280E-06 

2.28358E-18 \ 

9L'TAf IONS 

AT 

9 

10 

11 

12 

13 

14 

IS 

i 

J- 

<U 


0. 

0, 

Oo 

0. 

0. 

0, 

0 O 

L 

9AST9AN 


4.2328CE-06 

1 .2259SE-06 

-1.40494E-06 

“1.03355E-06 

5.2S025E-19 

1o03355E-06 





\ 

t 

i 

1 

% 

3 


CO 



j 


Table 25 (Continued) 

KU- AN[1 MA5TFMN- ROTATIONAL INFLUEi^CE COEFFICIENTS FOR BUILT=UP WING 4 

{ALL ROTATIONS ARE BASED ON A ILBo LOAD) 






LOAD 

at point 9 
















rotat ions 

AT 

1 

2 

3 

4 

5 

6 

7 

8 


■<u 


-5*BOal9E-06 

-5,80ai9E-06 

-S,80ei9E-06 

-S„808l9E-06 

-5.60819E-06 

-5.B0819E"06 

»5»808i9E-06 

-5,a08i9E»0b 

! 

'JAS 1 :.‘A\ 


-5,OaOA9E-06 

-3,93a88E-0e> 

-<to778l3E"06 

-4.0436SE-06 

-1.89961E-06 

-3c9l969E“06 

■-2o79137E-06 

-B.0l9bb£-06 

; 

r '% J 1 ons 

A f' 

9 

TO 

U 

12 

13 

l4 

lb 



su 


-S.rtOHl 9E-06 

-5,tt0Hl9E-06 

-2,90<.10£-06 

-2,904 J OE-06 

-2,yt)4l0£-06 

-2*904l OE-06 

-2o904j Ot-06 


1 

'./‘Ol WAN 


-3,ilSA07E-06 

7„Al026f;-06 

-2„51383e-06 

-1 ,b2438E-06 

-l.6bi*S8E-06 

-1.3639*»E“06 

4o94134E-07 


3 





LOAD 

At point 10 





i 

i 










'i 

t A u oriS 

AT 

I 

2 

3 

4 

5 

6 

7 

a 

5 

<u 


-K1616<»E-0S 

-1 « J 6AE-»05 

“I.I6164E“05 

-i, lbl64E-0S 

-1 o 1 &164E-05 

-li.l6S64E°05 

°lolbl64E-05 

-1 ol6l64£-05 


mastran 


-6,58Bt)7E-06 

-7.13158E-06 

=8,07256E»06 

-8,8172bE-06 

-1.132S2E-05 

=5<.l371OE~06 

“5.030SIE-06 

-5<,68445E-06 

X 

50TA7 lOhfS 

AT 

9 

10 

11 

12 

13 

14 

15 





-1.1616AE-0S 

-1.I616AE-0S 

-S.a08l9£-06 

-b,BOal9E-06 

“5,B08l9£-O6 

-5.80819E-06 

“5.80B19E-06 



r 


-i.oasAaE^os 

-J .S5226E-0S 

-2.72b93E-06 

-2,47b21e-06 

-2.722<iOE-06 

— 3 . 1861 3E — 06 

-3.3754SE-06 


s 





1 nAH 

A r p I'l 1 M T 11 















f 

-fIJ I AI ] UMS 

AT 

1 

2 

3 

4 

b 

b 

7 

8 




S.tiO«19E-06 

5.80H19E-06 

5<,80ai9E-06 

b„H0oJ9£-06 

5oB08l9E-06 

5.808I9E-06 

5<.flOBl9E-06 

5<,a0ai9E-06 


•gAbTRAN 


3.30SSBE-06 

4.063B1C~0& 

3o10436E>06 

2o99b5/E-06 

2<,48b25E-»06 

4.66037E-06 

2<i99322E-0b 

2,4B969E-06 


•70 J AT IONS 

AT 

9 

10 

11 

12 

13 

14 

15 



Ml 


S.H0819E-06 

5.B0819E-06 

5<.e0819E>08 

boti0dl9£-06 

5„80fll9E-06 

5=60619E-06 

5.80B19E.*06 



SASTRAN 


2oi6lABE-06 

2o00918E-06 

9,29iJ08E-06 

6,B9184E-06 

I.U720E-06 

l«l7567E-06 

lo01870E-06 







LOAD 

at point 12 










a ft o <to o o o a a o 4 o o 






■vOT AT iOnS 

AT 

1 

2 

3 

4 

5 

6 

7 

8 

J 

■^u 


a.90Aioe-06 

2i.90410E”06 

2,90410E-06 

2.9041 OE-06 

2.90410E-06 

2o904l0E=06 

2a904l0E-06 

2,90410E-06 


NAS T 3 AN 


3,9l706E-07 

l,J5l06E-06 

2,Ob874E-06 

1 ,S43Bt>E-06 

1 d61 406E— 06 

7o89533E-07 

lo49611£-0& 

Io5i4e2£-0& 


ROTA I IONS 

AT 

9 

10 

U 

12 

13 

1 4 

IS 



■tu 


2.90A10E-06 

2,90410E-06 

2.90410E-06 

2,90410E“06 

2,90410£-06 

2o904L0E-06 

2.90410E-06 



NASTR4N 


1 .19072E-06 

1.74b3fiE-06 

»9,98553£-06 

1.93&39E-06 

6.02736E-06 

199S7S3E-07 

l,279b6E-0b 





CO 

Ol 


Table 25 (Continued) 


KU- AND NaSTRAN= ROTATIONAL INFLUENCE COEFFICIENTS FOR^BUILT«UP WING 4 

(ALL ROTATIONS ARE BASED ON A ILBo LOAD) 


load at point 13 

CO oooooc ccccoccc 


ROTATIONS 

AT 

1 

2 

3 

A 

5 

6 

7 

8 

<U 


0, 

Oc 

0* 

0, 

0, 

Oo 

0. 

0. 

N A S T ran 


-3.H9271E-07 

-6..65 798E-07 

4.3S8A9E-19 

6,65798E-o7 

3.89271E-07 

-3<,4B09IE-07 

“7o72AllE»-07 

S<.feS964E-19 

-<u ! A r I ons 

kT 

9 

10 

n 

12 

13 

lA 

15 




0, 

0. 

0„ 

0. 

0. 

0. 

0. 


■>1 M s T R an 


7.7^4UE-07 

J.48091E-07 

-2.35768E*07 

-3,b4293E-06 

2o9S445E-19 

3.54293E-06 

2o357fa8E-07 



ROTATIONS 

AT 

1 

2 

LOAD at point lA 
cccoocccccccccoc 
3 4 

5 

6 

7 

8 

<U 


-2o904l0E-06 

-2.90410E-06 

-2o904l0E-0b 

-2.90410E-06 

-2,90i,10E-.06 

-2o90A10E:=06 

“2»90A10E-06 

-2.90A10E-06 

S|ASTRA!i‘ 


-l,Bl40bE-06 

-1,543B6E-06 

-2,05874E-06 

-1.35106E-06 

-3.91706E-07 

“1 a74S38E”06 

•'l«lA072E-0b 

= 1 .5lA82E"0b 

ROTATIONS 

AT 

9 

10 

11 

12 

13 

14 

15 


\ AS To an 


-2,904 t OE-Ob 
-1 ,49bl lE-06 

-2,90410E-06 

-7,89533E-07 

-2.90410E-06 
-1 .27968E-06 

-2,904l0e-06 
-1 .95753E-07 

-2 0 9041 0£"06 
-6,02736E-Ob 

-2,90AIOE-06 

-1.93539E"06 

-2.90410E“06 

9o9a553E-C6 







LOAD 

AT POINT |S 














rot Al IONS 

AT 

1 

2 

3 

4 

5 

b 

7 

a 

<0 


-S ,«0Bl9£-0b 

-5.80819E-06 

-5.80819E-06 

-b„80«19E-0b 

«5,a0819E-06 

-5<.808l9£-0b 

=5=B08I9E-06 

-5,e06l9E-06 

MAS TRAN 


-2.4852SE-06 

-2.695S7E-0b 

-3,1043bE-Ob 

~4,0b3BlE-06 

-3.30558E°06 

-2.00918E-06 

•*2B|6146E-0b 

-2.AB9b9E-06 

301 ftl IONS 

AT 

9 

10 

11 

12 

13 

14 

15 


SU 


-S.HOrti 

-5.eoai9E-oo 

-5,80819£-06 

-S.aOBlVE-Ob 

-5*80(U9E-Ob 

~5.aO819E-0b 

-5.80S19E-O6 


NASTOAN 


-2,99J22E-0b 

-4 ,bb037E-06 

-1.01B70E-06 

“l,17567£-06 

-U13720E-06 

-6»59184E-06 

-9o29808E-06 



R.M.so OF differences = 2,A3b09E-07 


maximum error = t>«56790E-06 


ideiginai; page is 

OF POOR QUALITY 

Table 26 


OEFt. at 

in?. 

MASTl^Af< 


iiXPLFvlHt.NTAL= AND NASTRAW= DEFLECTION INFLUENCE COEFFICIENTS FOR 

(ALL deflections ARE BASED ON A HJOLBo LOAD) 


BUILT=UP WING 


5 


I 

.1499 

.1099 


2 

.1555 

.1079 


3 

.1586 

.107? 


4 

.1533 
» 1 066 


5 

.1554 

.1058 


LOAD At point 1 

OQ<»{H>4l'«Oi}iiooooaa 

^ I 8 9 10 

<.0891 .0927 ,0684 .0914 ,0914 

•0517 ,05SO .0567 .0576 .0575 


U 
-.0284 
• 0125 


12 13 14 

•0368 ,0349 ,0342 

•0150 .0165 ,0174 


15 

• 0389 

• 0173 


LOAD AT POINT 2 


3trL, At 
V lASTftAN 

1 

• 1555 

• 10/9 

2 

• 1742 
.1181 

3 

• 1852 

• 1218 

4 

• 1 884 

• 1 266 

5 

• 1976 

• 1311 

6 

• 0881 
• 0490 

7 8 9 

•1009 ,1033 .1130 

• 0562 .i)62l .0672 

10 

.1184 

.0718 

11 

• 0262 
• 0110 

12 

• 0416 

• 0145 

13 

• 0416 

• 0174 

14 

• 0442 

• CPOO 

15 

• 0507 

• 0223 

olfl. at 

5.x?. 

'JA5THAN 

1 

, 15H6 
• 10/2 

2 

. 1852 
. 1218 

3 

• 2071 

• 1371 

4 

,2184 

.1479 

5 

• 2290 
.1593 

6 

• 0839 

• 0464 

LOAD AT POINT 3 
oo<M>o«o<to{>cH>ao0o 
7 8 9 

•1046 .1118 .1270 

,0569 .0672 .0/71 

10 

.1345 

.0871 

11 

• 0240 

• 0096 

12 

• 0414 

• 0139 

13 

• 0446 

• 0182 

14 

• 0486 

• 0226 

15 

• 0568 

• 0274 

OtFL. at 

L X.' . 

NA6 r,<AN 

1 

. 1*-- M 
, 1 066 

2 

. 1K84 
. 1266 

3 

• ?IH4 

• 1A79 

4 

. cS 1 1 
• 1721 

5 

.2802 

,1909 

6 

• 0804 

• 0439 

LOAD AT POINT 4 

7 8 9 

•1062 all70 .144^ 1 

•0574 .0715 .0869 , 

10 

.1620 

.1031 

U 

• 0209 

• 0061 

12 

,0414 

,0134 

13 

• 0468 

• 0189 

14 
• 0569 
.0251 

15 

• 07ia 

• 0 3?b 

AT 

£aP, 

NASTpiAN 

1 

• 1554 

• 1058 

2 

.1976 
• 1311 

3 

• 2290 

• 1592 

4 

,2802 

,1909 

5 

• 3330 

• 2273 

6 

oOSlO 
• 04H 

LOAD AT POINT 5 

7 8 9 

•1106 o1226 .1584 , 

•0579 ,0759 .0962 • 

10 

I860 

1193 

U 

• 0198 

• 0067 

12 

• 0424 

• 0120 

13 

• 0517 

• 0195 

14 

• 0622 
• 0275 

15 

• 0840 

• 0 37b 

Otf.„ AT 
Er.* . 
nastman 

1 

.0891 

,0517 

2 

,0881 

,0490 

3 

• 0839 
,0464 

4 

• 0804 

• 0439 

5 

• 0810 
0 0^1^ 

6 

• 0680 
• 0339 

LOAD AT POINT 6 
OOOOaOoAOOfMloAOC 

7 8 9 

•0642 ,0545 ,0518 , 

•0297 .02/3 ,0252 , 

10 

0494 

0230 

U 

• 0279 

• 0097 

12 
o 0304 
• 0099 

13 

• 0248 

• 0092 

14 

• 0218 
• 0084 

IS 

• 0222 
• 0070 


CD 

! 


ff 


OtFL. AT 
l.'T’. 


Table 26 (Continued) 


experimental- 


AND NASTRANrTLFrECTIONTNFLUENCrCofFFIU BUILT-UP «INS b 

(AIL deflections are EiAStO ON A lOOLBo LOAD) 


1 2 3 

.0927 ,1009 .10A6 

*OSdO ,0562 ,0569 


4 5 6 

,1062 ,1106 o0642 

,0574 ,0579 ,0297 


LOAD AT POINT 7 

o O-OO OO <HH> O 

7 B 9 

,0712 ,0672 ,0680 

,0339 ,0325 =0328 


10 11 12 
,0696 ,0219 ,0336 

,0333 .0080 .0096 


13 19 15 

.0310 ,028B ,0328 

,0103 ,0108 .0110 


load At point a 




OlFl. at 
■^astran 

1 

,0864 

.0567 

2 

,1033 

,0621 

3 

,lll« 

,0672 

4 

,1170 

,0715 

5 

,1226 

,0759 

6 

,0545 

,0273 

7 8 9 10 

,0672 .0729 ,0744 .0748 

.0325 ,0384 ,0411 ,0448 

11 

,0159 
.0 064 

12 

,0293 

,0089 

13 

.0335 

.0113 

14 

,0314 

,0133 

15 

.0364 

.0155 

OLfL, at 

L . 

'J “ LT A' AN 

1 

.0914 

.05/5 

2 

,1130 

,06/2 

3 

.1270 

,0771 

4 

• 1 4«t5 
,0869 

5 

,1584 

.0962 

6 

,0516 

.0252 

load at point 9 

7 8 9 10 

,0680 ,0744 ,1005 ,0992 

,0328 .0411 .0520 ,0584 

11 

.0136 

,0050 

12 

,0291 

.0082 

13 
, 0354 
.0117 

14 

.0397 

,0159 

15 

.0496 

,0207 

OFFL. AT 
VASTRAN 

1 

.0914 

,05/5 

2 

,1184 

,071B 

3 

,1345 

.0871 

4 

.1620 

,1031 

5 

.1882 

,1193 

6 

0 0494 
,0230 

load at point 10 

ooooooooeo-inFoooo 
7 8 9 10 

,0696 ,0743 ,0992 ,1267 

,0333 .0448 ,0584 .0759 

11 

,0118 

,0036 

12 

.0288 

,0076 

13 

,0364 

.0123 

14 

.0427 

,0182 

15 

.0604 

.0261 

OtFL, at 
-^astwan 

1 

,0269 

,0125 

2 

,0262 

,0110 

3 

,02AO 

,0096 

4 

,0209 

,00B1 

5 

,0196 

,0067 

6 

,0279 

.0097 

LOAD AT POINT ll 

iieuooooooooouooo 
7 8 9 10 

,0219 ,0159 ,0136 .0118 

oOOBO .0064 ,0050 ,0036 

U 

,0226 

,0076 

12 

.0171 

,0041 

13 

,0094 

,0027 

14 

,0066 

.0019 

15 

,0054 

.0009 

□£FL, at 

LAP, 

vASTPAN 

1 

,0368 

,0150 

2 

.0416 

,0H5 

3 

,0614 

,0139 

4 

,0414 

,0134 

5 

,0424 

,0128 

6 

.0304 

.0099 

load At point 12 

eeocoiMi«ooooaoo0 

7 a 9 ID 

,0336 ,0293 ,0291 ,0288 

,0096 v0089 ,0082 ,0076 

11 

,0171 

,0041 

12 

,0269 

,0065 

13 

,0190 

.0038 

14 

,0148 

,0031 

15 

,0151 

,0026 


4 • • * 


t - 7 




- - ’ ■ • 

*£Aw]Ma oas^-t^ 

svwfT«i ^ a ■ •■ I< 




a = a-__.-t 

iy"p*^ *5 ■ u w "y 


E;tP£.RlMENTAL=* 


Table 26 (Continued) 

AND NASTRXwTIjEFUE^cflON'iNFLUEWrMEFF FOR BUILT-UP WING 5 

CALL. PEFLECTIONS AR£ BASED ON A iOOLB® LOAD) 


DEFLc AT 
X]ASTRAN 


1 ? 3 

.03A9 eOAl& >0AA6 
o0l65 q017A »018E 


A 

oa^es 

.0189 


load at point 13 

DOOOOOlVOlIDDOO'O'lt'D 

5 6 7 0 9 10 H 12 13 lA 15 

oOSlT o02A8 »0310 =0335 »035A .036A =009A ,0190 o0253 ,0200 <>0206 

,0195 o0092 ,0103 »0U3 «0ll7 .0123 .002? =0030 ,0057 ,00A7 oOOAS 


3LFL, AT 

EA3. 

NASTHAN 

1 

,03A2 

,0l?A 

2 

.0AA2 

,0200 

3 

.0486 

.0226 

4 

,0569 

,0251 

5 

.0622 

.0275 

6 

,0218 

,0064 

load at point 14 

7 8 9 
,0288 ,0314 ,0397 
,0108 ,0133 ,0159 

10 

.0427 

,0182 

11 

,0066 

,0019 

12 
o 0 l4S 
,0031 

13 

,0200 

o00<97 

14 

,0253 

,0087 

lb 

,0282 

,0081 

DtFt. AT 

E«?, 

VASTRAN 

1 

.0309 
• 0JT3 

2 

,0507 

,0223 

3 

.0560 

.0274 

4 

.0718 

.0325 

5 

.0040 

,0376 

6 

,0222 

,0070 

load At point is 

o#o OOOqO OOOOOOC^O 

7 8 9 

.0328 ,0364 .0496 

,0110 ,0155 .0207 

10 

.0604 

.0261 

11 

,0054 

,0009 

12 

,0151 

,0026 

13 

.0206 

,0048 

14 

,0282 

,0061 

15 

.0407 

.0147 


R.M.S, OF DIFFERENCES = 2,A6A1A£-03 


HAAlNU*^ ERROR 


S.l3620fc-02 







Table 27 

KU° AND NASTRAN® ROTATIONAL INFLUENCE COEFFICIENTS FOR BUILT=UP WING 5 

CALL ROTATIONS ARE .BASED ON A iLBo LOAD) 


LOAD AT POINT 1 


ROTATIONS AT 

1 

2 

3 

4 

5 

6 

7 

H 

KU 

ASASEoQS 

,USASE°05 

„US4SE°{>S 

.14545E-05 

el454SE=0S 

>=o47675E-05 

=p40693E»05 

= e30l58t->05 

NASTPAm 

,370i3E-06 

,5042AE<-OS 

ol7616E“0S 

,I6249E-0S 

p27431E»05 

■=>,97316E°0S 

■»oSSlB6E-0f» 

■»o2fi74tE-C& 

ROTATIONS AT 

9 

10 

U 

12 

13 

14 

lb 


KU 

-.15965E-05 

,1710SE°06 

■=*33HOE«06 

“«42B00E“0b 

=„4ee40£=05 

=o5l310E°05 

-C.5D190E-05 


NASTRAN 

-,10326E-0S 

.10257E-G5 

=970230E“05 

=o49336E»05 

°p26020E«05 

<=p72278E=06 

p23102E-.0b 




ROTATIONS 

AT 

1 

2 

LOAD AT POINT 2 

D'OOOOI>«0«OOa4>0<H> 

3 4 

S 

6 

7 

8 

KU 


= a 1484 IE = 04 

-p1J4T2E»04 

=o 13472E“04 

=,l3472£-04 

“■o 13472E=*04 

°.14372E=04 

°.15125E-04 

-=lb51&fc=0A 

NASTRAN 


-,25034E=04 

-d17644E»04 

-=>o72589E=0b 

-,106S8E-04 

=.95679E*-05 

=.17742E-04 

-ol4985E-04 

-ol?4b7E-04 

ROTATIONS 

AT 

9 

10 

11 

12. 

13 

14 

lb 


KU 

NASTRAN 


-„l?ib50E-04 

11584E-04 

-,lS?2SE-04 

'-,10060E=04 

"o62267E-0b 

-»ai027E-05 

-,66436E'0b 

■=<,77516E-0b 

“P10693E-04 

-p61862E»0b 

-ol2391E-04 
“«S4S 15E“(15* 

-=!3724E-04 

-»37452E-0!S 







LOAD 

AT POINT 3 









0«0{M>{>0000't>«IMH>0 





ROTATIONS 

AT 

I 

2 

3 

4 

5 

6 


a 

KU 


-o3U37E-04 

"o3l7BftE=04 

■»o31S38E“04 

-»3ia38E-04 

=o31838E=04 

■"o23976E=04 

“o26180E-O4 

“o280lb£'-04 

NASTRAN 


0 340 06E“04 

-o339fcSE-04 

.■=o31787£-04 

-»2429bE-04 

=*p25154E'='04 

-=*o235B6E=>04 

“p24239£“04 

“fl 23 334 £“04 

ROTATIONS 

AT 

9 

10 

11 

12 

13 

14 

15 


KU 


O.29S01E-04 

°>p30621E-04 

*o91395E-06 

•»p13007E-04 

o«16S0iE>04 

-pl9650E-04 

«=e22428E-0A 


NASTRAN 


-o23037E“04 

•p2360SE°04 

".,91B5ie-0S 

-p10208E-04 

-.98149E-05 

“el 0 343E*»04 

-el0506E-04 



ROTATIONS 

AT 

1 

2 

load at point 4 

aaoooooaoaoooooa 
3 4 

b 

6 

7 

8 

KU 


'=*o47433E“04 

«-o50099E“04 

»oS0861E“D4 

“,50881E»04 

<-«soaei£“04 

=o3358ie=04 

»o3723SE“04 

=o405l7E“0» 

NASTRAN 


“p4S74lE“04 

“o470C9E“04 

'»b51967E“04 

“oS2731E“04 

“o40S38£“04 

«o30319E“04 

“e31S19E“04 

°o339l3E“04 

ROTATIONS 

AT 

9 

10 

■ 11 

12 

13 

14 

lb 


KU 

NASTRAN 


»o43452E=04 

“p367J2£“04 

“e46018E“04 

“e3876lE“04 

»„12052E“04 

“«i0542E=04 

”o 17371E»04 
c-ol2467E-04 

»o22310E"04 
“o 1 3 194E “04 

“e26910£“04 

»elS554£“04 

“e31133E“04 
“0 1 7430E“04 



•O 

O 


PttUU^Jib 


eniANP fiCxasPKfl 


ROTATJONS 

KU 

WASTRAN 

rotations 

i\U 

nastram 


rotations 

KU 

NASTRAn 

rotations 

KU 

nasthan 


ROTATIONS 

KU 

nastran 

rotations 

KU 

NASTRAN 


rotations 

KU 

nastran 

ROTATIONS 

KU 

nastran 




#48*^4 


KU° 


Table 27 (Continued) 


AND NASTRAW 


.= rotational influence coefficients 
(ALL ROTATIONS ARE BASED ON A lL8e 


•FOR BUILT*=UP WING 5 
LOAD) 


.’T 


AT 


AT 

AT 


LOAD AT POINT 5 

0«O««1>»0f»0<H>0000 


1 

2 

3 

A 

5 

6 

7 

8 


=.63T?9E=0A 

-o68A13E=04 

0(1 69923E=0A 

-.69923E-04 

»o69923£“04 • 

=o4318SE=04 

= <,4029OE=O- 

">o530J 7E°04 


°»ST161E-04 

°o60fi05E«0A 

<=■ 0661 67E“0A 

"o 7786tiE“0A 

=ob842eE-04- 

•> 0 36409E">04 

=o39734E-04 

-*438T7E=04 


9 

10 

u 

12 

13 

14 

lb 


i 

»,S7A03E-0A 

-odlAlAE-OA 

<=>olA965E-04 

-b21734E-0A 

=,2Bll9t-04 

-o34169E-04 

»,39837E-04 


1 

-o50229E-0A 

-»56908E=0A 

°<>UB03E>04 

■”* 14942£"04 

■=«16571£-04 

"0 2047#>E“04 

-»24689E-04 


•I 

i 



LOAO 

AT POINT 6 





\ 

1 

5 



OOOODODailoOCO^OO 





3 

i 

■ 2 

3 

4 

5 

6 

7 

8 

3 

1 

.63776E-0S 

<,63776E»05 

,63776E*05 

06377 &E.O& 

o637T6t«0B 

o63776E-05 

»63T78E-0& 

o637T6E-0ii 

i 

1 

c9A0S5E-05 

oA727lE-0S 

o51969E->05 

ob9283E-0& 

,S9879E-0& 

,98914t-0B 

,8Tb48E-0B 

,bl29bE-06 

f 

9 

10 

U 

12 

13 

14 

lb 



,6377bE-.05 

»63776E=0B 

>15SS3E-06 

,B5379£-06 

,l9073C°Ob 

.33245E-05 

.50941F-0b 



e50?PAt-05 

»56l78E-05 

1HA28E-05 

a 23b34E->0b 

, I7i07E-0S 

,26987E-05 

,AA<»OUF.-O"j 


— 


AT 


AT 


LOAO at POINT T 
ooooaooostrtHtoooo 


i 

2 

3 

4 

5 

6 

»o23l5lE=05 

■^e2315lE°0S 

=o23151E=05 

->231SlE=-0b 

=oE3l5IE°05 

=o322beE=05 

*!-*5B448E”05 

°e54880E°07 

■=>o168S2E<=05 

o»24880E>05 

»*49339E»06 

»<,13375E=C4 

9 

10 

U 

12 

13 

14 

■".2315lEo05 

“o 23l 5 lE*»OS 

-b27572E®05 

=o35096E-0S 

. =o390l4E“05 

-«39350E=05 

®ol3062E-O5 

“o79729E-06 

*o36627£-0b 

<-,277blE-05 

= »932l9E<=-06 

~o97172E-06 


T 

°o231SlE-0S 
= o2S>707E°0S 
lb 

*»36105E-Ob 

o72A89E-06 


b 

°o231blE=0b 

<.3C5A7E-0b 


AT 


AT 


LOAD AT POINT 8 
f> o o ooo o f>o o o oo» o o 


1 

2 

3 

4 

5 

6 

7 

^ 8 

®»o i 3S49E>=04 

=ol354gEo04 

=o"3S49E=04 

■=ol35^9E-04 

°o 13549£=>04 

“o12&3I£°04 

= 0 13370E°04 

■=o135A9E-04 

=• 0 12S74E'=04 

=<,12703E=04 

. °,98568E»05 

°(,9ai66E=05 

«*„m23E»04 

•=oll2V8£»04 

=ol397aE-04 

= 0 10 ObEE^OA 

9 

10 

11 

12 

13 

U 

IS 


*-ol3549E-04 

-el3549E«04 

»oS8700£<-0S 

=o78?3SE»05 

=o9Tl00E=05 

°ain95E°04 

■=*oI2315E“04 


»,62333E-0S 

-<,9Sl3l£o05 

=o*9373E“05 

o,S7931E«>0B 

«*o5l550E=05 

=’o447l7E”05 

-,48572E-0S 




.4 

■A 

•3 




9mm ^^4 9»iM| 1*1^ i-^ 9*1^ S^ »ii>4 



r 

I 


Table 27 (Continued) 


KU“ ftNO NASTRAN= rotational influence coefficients for BU2LT=UP IfilNG 5 

tALL ROTATIONS ARE BASED ON A ILBo LOAD) 


LOAD AT POINT 9 





ooa^ootffi'OaooaoO'O 





ROTATIONS AT 

1 

2 

3 

4 

S 

6 

7 

H 

KU 

°o2T3Zie=04 

“.2732IE=04 

°o2732lE=0A 

°e27321E«04 

-„2732ie“04- 

“o2243SE"=*04 

=,H4426E°04 

-o2fe050E°04 

NASTRAn » 

«,23065£-0A 

=o22l43E=04 

=o2369BE®04 

-a20739£-04 

-o2100e£-04 

“ol7243£°[J4 

“ » 1783feE“04 

“.23742E-04 

ROTATIONS AT 

9 

10 

U 

12 

13 

14 

IE> 


KU 

°<,2732iE-0A 

=o2732iE=04 

=oa5827E“05 

-.12237E-04 

«elS519E=04 

= 0 1 B454£«»04 

“o21020E**04 


NASTRAN 

-,ei7UE-0A 

■>,lie52E-04 

-,6553BE“05 

-.75251E-05 

•»,8279lE-05 

“el 0508E“04 

“eloei4£-04 





LOAD 

AT POINT 10 













rotations at 

1 

2 

3 

4 

5 

6 

7 

b 

KU 

<>oA3&25E°>04 

-o4362SE-04 

<°a43625£»04 

=o43625fc-04 

■=« 43625E«>04 

“«32040E“04 

■»o3S4BlE-0A 

“e3B5bOfe-04 

nastran 

-*<,32959E-04 

-.33923E-04 

" a 36304E*»04 

~e38514E<>04 

-«37174£»04 

“o 22495E“04 

-,25D9a£-04 

-.28447E-0<r 

ROTATIONS AT 

9 

10 

U 

12 

13 

14 

15 


RO 

“.41272E-0A 

“ D 436?5E«»04 

“ell 49(>E<*04 

-el660lE-04 

-,2l327£-a4 

“o?5714E-04 

-.29724E-04 


nastran 

3647HE-04 

-„44590E-04 

-o74475E-05 

-*1OO80E-O4 

-.11782E-04 

-« ism4E-()4 

-.2071 OE-04 





LOAD 

AT POINT 11 













ROTATIONS AT • 

1 

2 

3 

4 

5 

6 

7 

8 

KU 

c362SOE»05 

o3S2S0E°>05 

336250E“05 

,362S0E-05 

„36250E°05 

o362S0E“0S 

o36250E“05 

o36250£°0b 

NASTRAN 

,24763E»05 

o3097OE=O5 

o35571E“0S 

<,33137E-05 

,3340lEc05 

o54l96E“05 

o29552E“0S 

.31046E-06 

rotations at 

9 

10 

U 

12 

13 

U 

15 


KU 

o3faSSOE°>OS 

o36250E°05 

. ,362B0E°05 

e36250E-05 

e36250E=05 

.3&2SQ£“05 

.36250E“05 


nastran 

o320lAE-05 

o33300E-05 

»7B986E“05 

*69n6E-0S 

,26692E“05 

o22522E=05 

.27230E-05 





LOAD 

AT POINT 12 








O « O 0 0 O o « 





ROTATIONS AT 

! 

2 

3 

4 

5 

6 

T 

‘ b 

KU 

,J6239E«>05 

ol6239E«*05 

eI&239E“0S 

«16239£-0i» 

ol6239E=05 

oI6239e“05 

ol6239£“05 

ol6239E=8S 

NASTRAN 

otf63I0E°>0& 

»l2091Eo05 

»17052e>"OS 

el2369£«05 

„U733E°05 

“o20733E"06 

a9175£°05 

ell6UE“0S 

ROTATIONS AT 

9 

80 

u 

12 

13 

14 

15 


KU 

ol&239£cOS 

ol6239£->0S 

on225E»06 

o16239E<-05 

ol6239£»05 

oI&239E“0S 

„lft239E-05 


nastran 

oa0434E-0S 

ol6ie6E°0e ' 

''o,85939E-05 

ob09(14E~06 

"■ oS6380E=05 

eS2aSlE“05 

ol8673E“05 



U5 

ro 






R07ATX0NS 

KU 

NASTRflW 

ROTATIONS 

KU 

NASTRAN 


ROTATIONS 

KU 

NASTRAN 

ROTATIONS 

KU 

NASTRAN 


ROTATIONS 

KU 

NASTRAN 

rotations 

KU 

NASTRAN 


R 









Table 27 (Continued) 



at 


AT 





KU-=> AND NASTRAN^ ROTATIONAL INFLUENCE COEFFICIENTS FOR BUILT®UP WING 5 

(ALL ROTATIONS ARE BASED ON A iLB* LOAD) 


LOAD AT POINT 13 
o0e»o(»&oooooo«o* 


1 

S 

3 

4 

5 

6 

7 

29187E-05 

°o29107E=O5 

=e?9187E«05 

-<.E9lb7E=05 

»o29187E=>0S. 

=»29187E=0S 

-o29ia7e=A5 

20565E'-05 

*=o 1 9462E‘=0S 

°oi70I3E®05 

=.12803E-0S 

=9l65B4£=09 

<°ii24863£‘=>0S 

= (,25706E-=03 

9 

10 

n 

12 

13 

14 

If 

291B7E-0S 

•=o?9187E»0S 

°oS2005E=05 

»,27397E-05 

°»29187E“05 

»o29187E°05 

= e29ia7E«*0S 

12908E-05 

-ol935A£-09 

>oieas9£-05 

•<,44B20£~05 

=*eI2264E-05 

o219lBE=05 

olOllOE-07 




h 

=,29l87t-05 

-.I33b0fe‘o0b 


LOAD AT POINT 14 
o {)«««« oooo<»obotM» 


AT 

1 

' 2 

3 

4 

5 

6 

7 

e 


«»o999B5E=0S 

= o99985£«.05 

=o999S5E»05 

»o999B5E-05 

=.9998SE=0S 

^o999BSE«05 

=>,99985E-0b 

■=o99985E»0b 


=o62&83E-0S 

•=,57842E-05 

=o60349E-OS 

-o6l439fc-05 

»»50S16E°05 

=,57407E-05 

-<,54305E-O5 

‘=',60eb5E»05 

AT 

9 

10 

11 

12 

13 

14 

15 



-,999H5E-05 

-»999fl5E»05 

= o5U33E=0S 

-.71033E-05 

-o87274E»0b 

= o999B5E'=05 

-.99985E-0b 



-*545I7E-0S 

-66B472E-0S 

-,24822E-05 

-o30441E>05 

-o7832TE-0b 

-.47854E-0S 

.4hb«6E-0b 



load at point 15 

ooaeoonecoooaooQ 


at • 

1 

2 

3 

4 

5 

6 

7 

b 


-oi96lie»04 

°ol96UE->04 

= »196UE<^04 

-ol96llE-04 

■=o196UE«>04 

=o 1961 1E=04 

= o19<.11E-04 

-,l96llE-04 


«*jU351E-04 

»<,U372E=04 

=*.U6Ue°04 

“ = nft73E»04 

=ol09B4E°04 

°o90599E»05 

o,99i!29E-05 

■=*»lll23E-04 

AT 

9 

10 

11 

12 

13 

14 

lb 



-al9611E-04 

-o196UE«04 

=o80260E-05 

-,11467£»04 . 

“>o 14536E“04 

»ol725BE»04 

"o 1961 iE-04 



°o1253B£-04 

~o12653E"04 

-,28673E-05 

»o44518E»05 

-<,58589E-05 

= ,,l226flE-"04 

-.171B4E-04 



H,So OF DIFFERENCES a o37037E-=-06 


MARIMUM ERROR a a73292£®0S 




A^jr^ Azggjt^ fta^p^ ftSSHdj 


A A|imtt 


Tsbls 28 


fkperimentaL” and nastran® deflection influence 

{AIL deflections ARE BASED ON 

load at point 1 

&eo«OOooo{)«0<»ooo 
5 6 7 d ^ 

„032Q a03A? 0 O 35 & e0336 .0280 

oOSOS «0|70 e0i?9 .0170 .0153 


5 f> 

.0A30 .0286 

.027A .0130 


COEFFICIENTS FOR BUILT-UP WINQ & 
A lOOLBe LOAOJ 


10 11 

,0246 .0183 

,0131 .0098 


10 11 
,0284 .0240 

,0lo3 .0136 


Loao at point 2 

Doooaoooooooootfo 

7 8 9 

.0344 .0367 .0332 

.0167 .0160 .0177 


i D£FU. AT 
i; EAP. 

1 MASTRAN 

fl 

1 

.0604 

.0375 

£ 

.0532 

.0322 

3 

.0480 

.0281 

4 

.0410 

.0243 

1 oefl. at 

t £AP. 

» SlAF.TRAN 

i 

1 

.0552 

.0322 

2 

.0610 

.0366 

3 

.0580 

.0332 

4- 

.0512 

.0304 

r^ 

1 defl. at 

1 P X? 

I v/ASTRAN 

1 

.0480 

.0261 

2 

.0580 

.0332 

3 

. 0644 
.0382 

4 

.0620 

.0371 


5 

6 

load at point 3 

0 0 0 0 CM> »0 0 0 & 0 c» 0 {> 0 

7 8 9 

10 

U 

0543 

.0228 

.02v6 .0364 

.0360 

,0324 

.0299 

0356 

.0111 

,0146 .0177 

.0194 

.0195 

.0183 


12 

13 

14 

15 

16 

17 

19 

0112 

,0144 

.0148 

.0144 

.0113 

.0076 

.0060 

0036 

.0050 

.OOSS 

.0054 

.0049 

.0038 

.0023 


12 

13 

14 

15 

16 

17 

18 

0089 

,0126 

,0152 

.0154 

.0130 

.0096 

.0004 

0028 

.0041 

.0052 

.0057 

.0057 

.00'»9 

.0036 


12 

13 

14 

IS 

16 

17 

16 

0061 

.0102 

.0138 

.0154 

,0136 

,0114 

.0109 

0020 

.0033 

.0046 

.0056 

.0062 

,0060 

,0052 


? defl. at 

EAP. 

: NASTHAN 


1 

2 

3 

4 

5 

6 

0410 

.0512 

.0620 

,0713 

.0686 

.0176 

0243 

.0304 

.0371 

,0450 

.0456 

.0088 


load at 

POINT 4 



$ 0 < 3000 <}OOitQ>f>OOoO 



7 8 

9 10 

11 


.0252 ,0330 

.0332 .0371 

.0379 

.0038 

.0124 .0161 

.0198 .0222 

.0240 

.0014 


13 

14 

15 

16 

17 

19 

.0077 

,0115 

.0141 

.0143 

.0133 

,0142 

,f»025 

.0038 

.0051 

.0062 

.0071 

.0072 


oefl, at 

tX®. 

NASTRAN 

1 

.0328 

,0205 

2 

.0430 

,0274 

,0543 

,0356 

4 

.0688 

.0456 

S 

.0811 

.0586 

6 

,0137 

.0068 

load at point 5 

990 «» 0 ot> 0 «l> 0{,009 

7 8 9 10 

,020^/ .0272 .0342 ,0398 

,0104 .0144 .0189 ,0239 

11 

.0478 

.0305 

12 

.0025 

.0009 

13 

.0060 

.0019 

l4 

,0088 

.0031 

15 

.0113 

.0045 

16 

.0134 

,0059 

17 

,0152 

,0080 

18 

,0180 

,0095 

DEFL. at 
£AP, 

MAS Y RAN 

F 

1 

.0342 

,0170 

2 

.0286 

.0138 

3 

,0228 

,0111 

4 

.0176 

.0088 

5 

.0137 

.0068 

6 

.0349 

,0156 

load at point 6 

««O 0 O 0 0001,0 00 « 0 <F 
7 8 9 10 

,0276 .0194 ,0152 ,0l08 

,0110 ,0085 ,0066 ,0050 

11 

,0074 

.0031 

12 

.0148 

.0045 

13 

.0144 

.0045 

14 

.0107 

.0037 

15 

.0096 

.0029 

i6 

.0071 

,0022 

17 

.0038 

,0014 

13 

.0022 

.0006 



*** 


Table 28 (Continued) 

AMD NASTRAN="~^FLECTI0N INFLUENCE COEFFICIENTS FOR BUILT-UP WING 6 
(ALL DEFLECTIONS ARE BASED ON A lOOLBo LOAD) 




I load at poimt 7 

aoooofto^ooiiHioaoti 

t OEFLo at 1 2 3 <i 5 6 7 8 y 10 U la 13 1A 15 16 17 18 

EAPo »0351 o03A<h b0298 oOZ52 o020<» o0276 o03Z8 .0266 .0204 ,01S8 .0118 .0106 ,0148 .0140 ,0120 .0086 ,0056 .0040 

t. ^^AS7RAN ,0179 ,0167 o014& ,0124 ,0104 ,0110 ,0J38 ,0105 .008? ,00?l .0051 ,0030 .0040 ,0040 ,0037 ,0030 .0022 ,0012 

5.' 
i! 

load at point 8 

t>ooDaoiM>f>ftO«ou»« 

f OEFL, at 1 2 3 4 S 6 7 S 9 10 ll 12 13 *4 

I £XP, ,0336 -0367 ,0364 ,0330 ,0272 .0194 ,0266 ,0328 ,0265 .0202 ,0164 ,0070 .0114 .0154 

I MASTRAN .0170 ,0180 .0177 .0161 .0144 ,0085 ,0105 ,0129 .0110 ,0095 .0076 ,0019 ,0030 .0040 

I • • 


14 15 16 17 18 

,0120 .0158 .0144 ,0098 .0083 

-0032 ,0043 .0045 ,0041 ,0033 


? OEFL, at 1 
f EXP. ,0288 
£ MASTHAN ,0153 


2 3 4 

.0332 ,0360 .0382 

.0177 .0194 .0198 


5 6 7 

.0342 .0152 ,0204 

.0189 .0066 .0087 


OAO AT POINT 9 

8 9 10 

.0265 ,r3it9 ,0276 
,0110 ,014H ,0122 


11 12 13 

,0216 ,0043 ,0080 

,0107 ,0013 .0022 


15 16 17 18 L 

,0144 .0109 ,0074 .0062 ^ 

,0042 ,0039 .0031 ,0021 | 


£ DEFL, AT 12345 

j EXP, ,0246 ,0284 ,0324 .0371 ,0398 

; MASTRAN ,0131 ,0163 ,0195 ,0222 ,0239 


load at point 10 

6 7 8 9 10 11 

.0108 .0158 ,0202 ,0276 ,0341 .0284 

.0050 ,0071 ,0095 .0122 .0165 ,0146 


, L 13 

14 

15 

16 

17 

18 

,0078 ,0055 

0028 

,0120 

.0146 

,0122 

.0122 

.0008 ,r)0l6 

,0025 

,0035 

,0047 

,0050 

.0050 


't 


DEFL. at 

1 

2 

3 

,A 

EXP, 

,0183 

,0240 

.0299 

,0379 

MASTRAN 

,3098 

.0136 

.0183 

,0240 


Pi 

% 

f 


DEFL, AT 

1 

2 

3 


EXP, 

,0112 

,0089 

,0061 

.0038 

MASTRAN 

.0038 

.0028 

,0020 

.0014 


LOAD at point U 
oe o o 0 o O 

S 6 7 8 9 10 11 

0478 ,0074- .0118 ,0164 ,02l6 ,0284 .0387 

0305 ,0031 .0051 .0076 ,0107 ,0146 .0228 


LOAD AT POINT 12 

5 6 7 8 9 10 11 

0025 ,0148 .0106 ,0070 .0043 ,0028 ,0010 

0009 .0045 .0030 .0019 .0013 ,0008 ,0003 


12 

13 

14 

IS 

16 

17 

18 

0010 

.0031 

,0051 

,0076 

,0100 

,0128 

,0164 

0003 

,0009 

,0016 

,0026 

,0038 

.0058 

.0078 


12 

13 

14 

IS 

16 

17 

Id 

0161 

,0108 

.0053 

.0040 

.0023 

,0010 

,0004 

0038 

cOOSA 

,0012 

.0007 

.0004 

,0002 

°>,oooo 








il' 









Table 28 (Continued) 










EXPEPIMEMTAL 

= AND 

nastran- deflection influence coefficients for 
(ALL deflections ARE .BASED ON A lOOLBo LOAD) 

BUILT 

=UP WING 6 



DEFLa AT 
EXP, 

mastran 

1 

.aiA4 

eQOPO 

2 

o0126 

.0041 

3 

,0102 

o0033 

4 

,0077 

,0025 

1 

5 

,0060 

,0019 

6 

,0144 

,0045 

LOAD AT POINT l3 

7 8 9 10 
o0148 ,0114 .0080 ,0055 
,0040 ,0030 ,0022 ,0016 

11 

,0031 

,0009 

12 

,0108 

.0024 

13 

,0140 

,0049 

14 

,0091 

,0019 

15 

,0065 

,0012 

16 

,0042 

,0008 

17 

,0021 

,0005 

1ft 

,0012 

.0002 

DEFL. at 

EXP, 

MASTRAN 

1 

oOlAfl 

,0055 

2 

,0152 

,0052 

3 

o0l3B 

,0046 

,0115 

,003a 

5 

,008S 

,0031 

6 

,0107 

,0037 

load at point 14 

7 0 9 10 
,0140 ,0154 ,0120 ,0078 
,0040 ,0040 ,0032 ,0025 

U 

,0051 

,0016 

12 

,0053 

,0012 

13 

,0091 

B(j0l9 

14 

,0133 

.0036 

15 

,0097 

,0020 

16 

,0052 

.0014 

17 

,0029 

.0008 

1ft 

,0020 

,0004 


oefl, at 

1 

2 

3 

4 

5 

6 

LOAD AT 

S-< »OQO<0 

7 8 

EXP, 

,0144 

,CIS4 

,0154 

,0141 

,0118 

,0096 

,0120 *0144 

nastran 

.0054 

,0057 

,0056 

,0051 

,0045 

.0029 

,0037 ,0042 


POINT 15 


O0O'D««0O 


9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

.0158 

,0120 

,0076 

,0040 

,0065 

,0097 

,0188 

.0124 

,0054 

.0034 

,0043 

,0035 

,0026 

.0007 

,0012 

,0020 

.0049 

,0024 

,00l4 

,0008 


DEFLo at 

EXP, 

MASTRAN 

1 

,0113 

,0049 

2 

,0130 

,0057 

3 

,0136 

,0062 

4 

,0143 

,0062 

5 

,0134 

.0059 

6 

,0071 

,0022 

load at point 16 

ooao»4»ot>aooatto<s 
7 ft 9 

oOOBB ,0109 ,0144 , 

,0030 ,0039 ,0045 . 

10 

0146 

0047 

11 

,0100 

,0038 

12 

,0023 

,0004 

13 

,0042 

.0008 

14 

,0052 

.0014 

15 
,0124 
« 0024 

16 

,0183 

,0052 

17 

,0082 

,0023 

18 

.0051 

.0014 

OEFL, at 

EXP, 

MASTRAM 

i 

,0076 

,0038 

2 

,0096 

,0049 

3 

,0114 

.0060 

. 4 
,0138 
.0071 

5 

,0152 

,0080 

6 

,0038 

,0014 

load at point 17 

7 8 9 

,0056 ,0074 ,0098 , 

,0022 ,0031 ,0041 , 

10 

0122 

0050 

11 

,0126 

,0053 

12 

,0010 

,0002 

13 

,0021 

,0005 

14 

.0029 

.0008 

15 

.0054 

.0014 

16 

.0082 

.0023 

17 

.0133 

.0055 

13 

,0084 

,0027 

t 

DEFLo at 

Exp » 
MASTRAN 

1 

,0060 

,0023 

2 

,0064 

,0036 

3 

,0109 

,0052 

4 

,0142 

,0072 

3 

,0180 

,0095 

6 

,0022 

,0006 

load at POINT 18 

7 8 9 

,0040 ,0062 ,0083 , 

,0012 ,0021 .0033 . 

10 

0122 

0050 

11 

,0164 

,0078 

12 

o00(>4 

°,QOOO 

13 

,0012 

,0p02 

14 

,0020 

.0004 

IS 

,0034 

oOOOft 

16 

,0051 

,0014 

17 

,0084 

,0027 

18 

.0128 

,0068 


R, MoS» OF OiFFEREMCES = 6a l31&5E-»0<> 


MAXIMUM error = E.E98S9E-02 


CO 

CTl 




I f''rr4u9 g *«n>>’'’ft 


1^1 . I W 


p^ ps^ 


Table 29 


KU= AND NASTRAN- ROTATIONAL INFLUENCE COEFFICIENTS FOR BUILT-UP WING 6 

tALL rotations ARE BASED ON A 1L0, LOADJ 

LOAD AT POINT I 


0 0 Q«tdooi>o«ed«tf{>o 


l 

«0?ATR0NS 

AT . 

1 

a', 

3 

4 

5 

6 

7 

8 

1 

«tU 


7*17000E-06 

7c17000E->06 . 

7cn0O0E-O6 

7al7000£-06 

7ol7000E-06 

7oS2046E=07 

1«76743E-06 

3*14996E-06 


WASTftAN 

AT 

5,A7i09E-06 

loI7969E-05 , 

ToSB486E''0e> 

7.20416E-06 

7«3006lE-06 

“3o692lSE-06 

»8cl7913E-08 

2o6S880E»06 


MUTATIONS 

9 

10 . 

li 

12 

13 

14 

15 

16 

tu 


A<,50190E-06 

6«15723E-06 

7oB7000e-06 

-3,47402E-07 

°4<,15829E-»07 

-4.57226E-07 

“3o22103£-07 

2o92299E-07 


MASTWAN 


3,98SA7E-06 

A,5B^75£-06 

S,274i6E-06 

-2.91B78E-06 

-Io77022E“06 

»4o2a698E“07 

6.43143E-07 

l,6P5l9£-06 

t 

DOTATIONS 

AT 

17 

18 








U767^»3E-06 

3olA996E»06 







r 

ji' 

>tASTMAN 


2.RIA2SE>06 

3c39l34E-06 







i 

't 

i" 





load at point 2 

e e 0 -e s « {)- o » « o o e « Q e 






DOTATIONS 

AT 

1 

2 

3 

4 

S 

6 

7 

8 

HO 


KAS^BIE-^OO 

3,82a8IE-06 

3o8288I£°06 

3,8HeelE-06 • 

3,8288tC<>06 

"8.35471E-07 

“6o35091E-=-07 

-2.21087E-07 

\ 

MASTRAN 


»9„S77A3E»06 

“3 o46990E"06 . 

9oS9104E=06 

S,48..14E-06 

6<.2417SE“06 

"•6.119SOE-06 

-3o99326E-06 

-9.93277E-Q7 

V 

«5 

ROTATIONS 

AT 

9 

10 

U 

12 

13 

14 ' 

)S 

16 

s 



2<,90827E-07 

lo00a66E°06 

ioA86aiE”06 

"4,b3891E-07 

“S»94456E»07 

-7„4A461E-07 

-B.71604E-07 

-a,943l6E-0T 


MASTftAN 


1 „6960AE-06 

3.4A610E-06 

4,S2703C°06 

-»2(,56153E"06 

= 2o6<>756E-?6 

-l,5?ai6E-06 

-5*411 12E-07 

a,2944JE-07 


rotatsons 

AT 

17 

18 




J' 



-6o3S09IE-Q7 

-2,2l0a7E-07 







1 

i 

NLASIRAN 


I.B37A1E>06 

3.35334E-06 



t * * 

• 




ii 

a. 


■ 

* i 

’ 

LOAD- AT POINT 3 




• 

■ 

rotations 

AT 

i 

2 

3 ■• 


S 

6 

7 

8 

1 * 

ho 


“4»19639E“06 

<-4o2S445£o06 

a4«25445E<°0& « 

°>A«2544^E»06 

■■4o25445E=0& 

=2<.42299E°0* 

»3°037bIE-06 

°3,S9213E=06 


\iASTHAN 


«9,6&289E=06 

“9,59190E°06 

**6o02483E®06 

4,99394£-o6 

3,56736E°0B 

=6i>I3660£°O6 

“6o66989E°05 

=4*8S239E=-06 

r ' 

ROTATIONS 

AT 

9 

. 90 

11 

12 

13 

14 

IS 

16 


<0 


“SogSOZSE-OB 

»4o13908E-O6 

=4o19639E=06 

°5«60380£»o7 

-7..73084E-07 

-K03170E-06 

■“Io42ll0£-06 

-2o08093E-06 


MAS? RAN 


»l*510UE»06 

7o32a51E-07 

2o697l8E“06 

°lo90972E-06 

-2(,B425a£-06 

-2o50835E>0d 

-l<.6077iE»OS 

<-3o61338E-07 


ROTATIONS 

AT 

IT 

18 








ttU 


-3*0376IE-06 

-3.59213E-06 







5 

MASTrAN 


9o7B653E-07 

2«8037IE~06 








f, 

\' 


i 


lO 








KiUr«^« 44»Ai&:.i.4 6X*:si4Ai4 *Vj;r^V.fc 

4-vnt-'* U7l'???r^ U^,.:. • U W^-.-i.L-.ll 



o o 

sg 



Table 29 (Continued) 

KU» AND NASTRAN- ROTAT W^wTuYnCE ~C0^ FOR BUILT-UP WSNG 6 

{ALL ROTATIONS ARE BASED ON A iLBo LOAD) 


LOAD at point 4 

OeOO^OOVOODOOO-Oe 


aOTATIONS 

A? 

1 

2 , 

3 

4 

5 

6 

7 

8 

av 


-9.879S9E-06 

=lo23377E°05 

=lo23377E“05 

-1.23377E-0S 

■»1*23377E”0S 

”4,OIOSOE“06 

”5o44013£”06 

”6*96318E”06 

nastran 

0 

-ial7S2E-05 

°i®l85«»4E“05 

»1o36719£»05 

”l,17822e-0S 

4*12527£»06 

. ”&.6066ie-06 

”6*77735E“06 

-7*l0919E-06 

JIOIATIONS 

AT 

9 

10 

ll 

la 

13 

14 

is 

16 

-tu 


-fi,U132E-06 

*‘9,28843E-06 

”9*87959E»06 

”6,66a69E”07 

«9*S1712E '07 

”io3l893E-06 

-1*97061E-06 

-3.267S4E-06 

NASTRAN 

ilOTATlONS 

<o 

MASTRAN 

AT 

-5452702E-06 

17 

“5,44013E‘-06 
“6s 14315E-07 

-3ca0958E-06 

18 

”6*9631 BE“06 
US4816E-06 

-&o80399E-06 

”1*79362E-06 

”2o260l4£”06 

-2.54ii32E“06 

“2®6S623E”I)6 

-1.55S01E”06 


load at point 5 


esees'eeaeooooooe 


; dotations 

AT 

1 

2 

3 

4 

5 

6 

7 

6 

i «(U 


“KS5628E-05 

»2*04210E-05 

”2o042l0E*’0S 

”2«04210E“f:5 

-2o04210E«>05 

-S.S9802E-06 

=7,842bSE-06 

-1.03342E-05 

yASTRAN 


”l*l8703E-05 

”l,39n4E»05 

°U6?703E”05 

-2,08S33E-0S 

”2*689646-05 

-6.10821E-06 

-7*22876£-06 

-tt*0rtl03e-06 

ROTATIONS 

AT 

9 

10 

11 

12 

13 

14 

15 

16 



”1*23424E”05 

-1,A4370E“OS 

”l aSS628C”05 

-7*733S8E-o7 

- 1 * 13034E-06 

”1 o606l 7E“06 

”2,5201 lE-06 

— 4*4S416E-06 

9A6TRAN 

j dotations 
; TU 

1 nastran 

1 . 

AT 

»9*39933E”06 

17 

■”7ca4265e-06 

”2o65622E”06 

-9*11472E-06 

18 

-1*03342E-05 

”a.44580E-07 

»acl7889E”06 -I.S5149E-06 

load at point 6 

esfiseetto^o-aoofl-oo 

-2*22872E”06 

»2,4179S£”06 

-2,554156-06 

-3. 049596-06 

f ROTATIONS 

AT 

1. 

2 

3 

4 

5 

6 

7 

8 

: SU 


3,29994E»05 

3*29994E°06 

3oS9994E«06 

3,29994E”06 

3,299946=06 

3,29994£=06 

3,29994E=06 

3,29994E=06 

k NASTRAN 


9o7e436£<>0b 

2*94BAB£-’06 

4a46382E<’00 

4o24450£-06 

3,66383E=06 

8o3)S37£=06 

B,24740E-06 

3,89S05E-06 

^ ROTATIONS 

AT 

9 

10 

• ll 

12 

13 

14 

IS 

16 

t su 


3,29994£”06 

3*29994E»06 

3a29994E”06 

”3*95713E-0a 

4*47824E”08 

2<.12109E=07 

7.60421E-07 

2*2B326E”06 

^ NA5TRAN 
ROITAnONS 

t tu 

!; NASTHAN 

AT 

3,27S77E”06 

17 

3*29994E-06 

U35033E-06 

2o7638ftE-06 

18 

3*2999AE-06 

1*6S36S£”06 

2o?7U8E-06 

“ 1 o26193E'*06 

5,92i24£»07 

1o63580£=06 

1 »574£3E-06 

1,560196-06 


1^ mH iw^ mm mm mm wm mm 

I 


Table 29 (Continued) 

KU= AND NASTRAN" ROTATIONAL INFLUENCE COEFFICIENTS FOR BUXLT=UP WING 6 

(ALL ROTATIONS ARE BASED ON A ILBo LOADj 



i 

'i 

I QOfATiOMS AT 

I <U 

I MASTRAN 

f iiOTATIONS AT 

f <U 

f >3ASTKAN 

! dotations at 

i tu 

^ ^3ASTRAN 


LOAD at point 7 

adOooooOQOO'ttoQoo 


1 

SoOSabSE-^Ob 
= &o A42fe6E*=»07 
9 

3e05363E-05 

2,63892E-06 

17 

3«05363E'06 

l,53l32E-0fa 


. , a . 

3o05363E«06 

So69108£<i’&& 

10 

3o053&3E°06 

3a21S9E-06 

18 

3.05363E-06 

2.01S79E-06 


3 

3«05363E°06 

2„SAlT3E-06 

n 

3o053&3E-^06 

2,6A227E-06 


9 

3,05363e-06 

3o3l0<3lE-06 

12 

“1,A6060E-07 

-7.56750E-07 


5 

3o05363E°06 

A»o59609E-«06 

13 

»1,33845E°07 

«38624E°08 


6 

lo7J2«>2E“06 

*>9637751E°06 

U 

»7o5l270e-0a 

5o43282E-07 


7 

3e0S363E°0& 

lo03T60£oO» 

15 

2<.l09l9E-07 

7.64431E-07 


8 L 

3o053&3E°0& I 
7<,0879IE®0& 

16 

l<.0966'*E-0 6 
1 .584AVE-06> 


rotations at 
f to 

i’ MASTRAN 

; Rotations at 

^ <0 

i: : NASTRAN 

1 ■ rotations AT 

I -to 

NASTRAN 

S 

3- 

S^; 


i' rotations at 

. <y 

j: MASTRAN 

I rotations at 

I' <u 

I VASTRAN 

^ ROTATIONS AT 

f ■ty 

NASTRAN 

i. 

f 


load AT POINT 8 


asaoaaooa 


1 

2 ■ 

■ 3 

4 

5 

6 

7 

8 I 

K4S352E-06 

1.45352E-06 

1*4S352E=06 

1,45352£-06 

io4S352£'-06 

lo2<»908e-07 

6<,SlU2E-07 

1 o4S352E'*0P 

*2o5S603E-06 

-1 .29236E-06 

3.21H52E»06 

2o8*S26E-06 

2*72S83E“06 

°2«88523E-06 

•’So6S449E“06 

-8,79196E-07 r 

9 

10 

U 

12 

1.1 

14 

IS 

16 

l<,45352t-06 

UA5352E-06 

l,4b352E-06 

“2.S2bS0E-Q/ 

=3.12a73E->07 

-3*62363E-07 

»3,38SH2E-07 

-8»997l)9E-0tJ 

4*77766E-06 

2o574<i3E»06 

3.1S817E»06 

“1o5S330e»06 

-1,97813E°06 

-1o63243E-06 

3.86690E-07 

9»98417E-07 


17 18 

6,Sm2E-07 U4S352E=(16 

K6263aE-06 2<,0B709E"06 


•• 

1 *'•' f 

LOAD AT POINT 9 





1 

2 . 

3 

4 

s 

t ■ 6 ■ 

7 

8 

io91503E->06 

«1.91503£-=06 . 

“So9I503E*»06. 

'■l,9l503£-06 

»1o91S03E®06 

■=*lo4626lE°06 

‘*lo75l4lE-=06 

■=lo91753E=06 

5o229S6E-06 

»3,71659E«-06 

=3oU604E»05 

2.99678E-06 

•=So54922E*0T 

=4oU982E-06 

=3.37921E-06 

=7e64738E=06 

9 

, 10 

U 

12 

13 

14 

15 

16 

K91S03E-06 

»lo9l503E-06 . 

■=-lo9l503E=06 

-3*S9039E-07 

°4o.9U0lE-07 

o6d49598E=07 

<°B«88083E»07 

“U27659E-06 

2.224I4E-06 

17 

U75141E-06 

1.05727E-06 

6,99997E-06 
1 8 

«l«91753E-06 

2«36676E-Q6 

"4{i83237E«*07 

»io62iaSE-06 

“K84947E-06 

-l*6334SE-06 

“U826S8E-06 

3o48201E«07 


I 



^£> 


hs cn 

s| 



^otatjons at 
<<u 

MAS7RAM 

rotations at 

Itu 

tjASTRAN 

rotations at 

<U 

^JASTRAN 


Table 29 CContinued) 


KU«= AND NASTPAN- ROTATIONAL INFLUENCE COEFFICIENTS FOR BUILT-=UP WING 6 • 

(ALL ROTATIONS ARE BASED ON A ILBo LOADJ 


load at point 10 


I. 

2 

3 

it 

5 

6 

7 

8 

° 6 c«IA 53 E ->06 

» 6 <, 91653 E °06 

- 699 U 53 E -06 

- 6 . 91 A 53 E -06 

■” 6 o 91 AS 3 E "06 

- 39050 I 2 E -06 

-ft 9 lS 393 E -06 

°S 9288 S 7 E »06 

“ 6 » 0 lS 07 E -06 

"5 9 1 1666 E '*06 

«*59 71362 E “06 

“ 5 .l 5 «» 7 yE- 0 b 

2 «i 625 <»E->a 7 

- 3 o 6 e 060 E “06 

°A 935620 E “06 

»^. 09332 E =06 

9 

10 

U 

12 

13 

lA 

15 

16 

•<•60 1261 OE . 06 

- 6 . 91 A 53 E -06 

■=> 6 o 9 iA 53 E -06 

“'t, 6552 HE -07 

- 6969729 E »07 

- 9 o 36 « 34 E -07 

-l 9 a 3758 E -06 

= 2 , 46320 E -06 

- 7 , 9233 AE -06 

-S 94995 SE-O 6 

0 „ 6345 OE-O 6 

- 1 . 07057 E -06 

- 1971325 E -06 

- 1 . 8350 AE -06 

-1 p 5 f>a 63 E “06 

- 1 . 51931 E -06 


17 18 
-A. 15393 E -06 - 5 <, 28857 E -06 
“ScaAbbijE-Oa 3 , 21 A 26 E *07 


load at point 11 

edsoeoooooooouoo 


ROTATIONS 

AT 

1 

2 

3 

4 

5 

6 

7 

fl 

■<U 


«»i 9 «>ea''j 5 E "05 

•>l.Aa 8 A 5 E ”05 

=lo«a 8 « 5 E -05 

“ 1 . 48 B 45 E -05 

-i 9 48 B 45 E -=05 

• = 5 ol 67 eiE “06 

- 7935880 E -06 

- 9 o 78542 E -06 

NASTRAN 


" 696 AIAIE -06 

•» 7990978 E -06 

<> 9 .B 362 <)£° 0 & 

-l»lbVl 0 E ~05 

"l, 34265 £” 0 S 

- 3 o 32986 E -06 ' 

- 49 I 3138 E -06 

-b. 07961 )E -06 

ROTATIONS 

AT 

9 

10 

U 

12 

13 

14 ' 

Ib 

16 

HU 


-lolTOBE-OS 

'■l* 3782 SE -05 

»i 9 Aaa<> 5 E ''05 

- 6 . 07 b 80 E -07 

- 9 , 0 aoi 2 E»O 7 

- 193 I 999 E -06 

- 2 ol 7060 E -06 

- 4 . 04610 E -06 

9 ASTRAN 


069 OA 6 ABE-O 6 

- 9932330 E -06 

■"ioA 9 l 38£-05 

» 7 .a 77 S 5 E -07 

•■ 1 o 23323 E *06 

- 1961034 E -06 

- 2 , 04902 E ‘-06 

- 2 , 50437 E -06 

rotations 

AT 

17 

IB 







-to 


“ 7 . 35 H 80 E -06 

- 9 , 705 '* 2 E-Ofe 







\jASTRAN 


■* 2 , 72 aA 3 E -06 

- 193612 AE -06 








load at point 12 

ae»«B®ooofrtH}oO(i* 


rotations 

AT 

1 

2 

3 

4 

S 

6 

7 

B 

<U 


2 e 682 S 9 E =07 

296 B 259 E ''07 , 

2 o 602 S 9 E=O 7 ‘ 

2968259 E -07 

2 9 68 259 £<=>07 

2 o 68259 E »07 

2 o 682 S 9 E »07 

2 o 68259 E <-07 

NAS 7 RAN 


7 o 26160 E -07 

2 « 9 | 226£°06 

B 925544 E *06 

9 ,b 8 « 47 E -07 

9 . 94799 E -07 

4 o 94838 E -06 

8947 B 39 E -07 

lo 4570 yE -06 

ROTATIONS 

AT 

9 

10 

ll 

12 

13 

14 

15 

16 

JtU 


2 o& 8259£*07 

2 o 6 B 259 E "*07 

2 o 6 « 259 E -07 

296 B 2 S 9 E -07 

296 B 259 E -07 

2 o 68259£-07 

2 , 682 S 9 E -07 

2968259 E -07 

nastran 

ROTATIONS 

-«0 

9 ASTRAN 

AT 

lc 074 S 4 E <.06 

17 

2 , 6 B 259 E -07 

3 ol 4475 E -07 

. 7 , 4 S 410 E “07 
IS 

2968259 E °07 

3 O 47892 E -07 

690949 7 E “07 

6 * 18579 E -06 

6903944£<°06 

lo 704 i 2 E -06 

8 . 28347 E -07 

4987674 E -07 



T'ible 29 (Continued) 


KU- AND NASTRAN- ROTATIONAt INFLUENCE COEFFICIENTS FOR BUILT-UP WING 6 

tALL ROTATIONS ARE BASED ON A ILB, LOAD) 


LOAD AT POINT l3 


QOTATJONS 

AT 

I 

2 

3 


S 

6 

7 

8 

<U 


3,26766E-07 . 

3,26766e®07 

3„S6766E°07 

3,2676bE-07 

3.26766E°07 

3»26766E-07 

3p26766E»07 

3o2676bE-07 

M&5TRAN 


S,70933E-07 

lo3Aa73E<°06 

S,490&6E°0& 

8,0<»212E'’07 

a»23ine»06 

Ip27372£«07 

2»S7193E-06 

A B 602A(3E*>0 7 

RO?AIIOMS 

AT 

9 

10 

IE 

12 

13 

l*» 

15 

16 

<U 


3.26766E-07 

3o26766E“07 

3=26766E°07 

l,6i770E-07 

3.26766E**07 

3p26766E-07 

3.26766E-07 

3.267boE-07 

m&str&n 

ROTATIONS 

itU 

MaSTRAN 

AT 

U20001E-06 

17 

3,26765E-07 

S.40195E-07 

K15009E-06 

18 

3^2ft766E-07 

6.07S28E-07 

■ 8o29A7^E-07 

»7.'J|93AE-06 

3«26377E“07 

5»60A7AE-06 

8oA3985E-07 

8.872A6E-07 






LOAD 

AT POINT 14 









e 0 o 4y o o 0 o K3 o « 





ROTATIONS 

AT 

1 

2 

3 

4 

5 

6 

7 

a 

KU 


3b06972E=07 

3b06972E-07 

3»06972E=07 

3b06972E-07 

3o069T2E-07 

3<.06972E“07 

3p06972E-07 

3b06972E-07 

MA5THAN 


Ab3A317£-07 

?bO|76AE=0? . 

Ib32973E-06 

2bOA78/E-06 

9=23527£-07 

-l»03804E-06 

-4,93SUE-07 

1,349SaE-06 

ROTATIONS 

AT 

9 

10 

n 

12 

13 

14 

IS 

16 

KU 


3b06972£-07 

3,06972E=07‘ 

3o06972E-07 

5.S2a06E-08 

lo4Bl38E-07 

3<i06972E-07 

3p06972E-07 

3,06972E-07 

mastran 


9,66117E-07 

1b06AS9E-06 

1b20350E-06 

S,6338JE-07 

»3o44719E>06 

-5i.33042E“07 

3.A7799E-06 

1 . 1 1209E-06 

ROTATIONS 

AT 

17 

18 







KU 


3,06972E-07 

3b06972E-07 

. 






masiran 


9,l8763E-07 

8.23867E-07 











LOAD 

AT POINT 15 














rotations 

AT 

1 

2 

3 '■ 

4 

5 

6 

7 

8 

KU. 


1 bRAAAOEoO? 

1b9AAA0E=07 

1 o9AAA0E°07 “ 

1.94440£»07 

1 b94i^40E'^07 

Ip9444OE‘=0 7 

l,94440E“07 

l,Sb440E°07 

NASTRAN 


■»8bA5517E-=0T 

“ioS2A77E=08 

3b72225E«07 

aB76<»5'#E-07 

3pIB845E°06 

=2p01033E«*06 

“1»IS027E°06 

=8b1a>306E“07 

ROTATIONS 

AT 

9 

10 

11 

12 

13 

14 

15 

16 

KU 


K9AAA0E-07 

1b9AAAOE»07 

1b9AA40E'“07 

■5Bi2086E»0a 

»3o04901E°08 

Ip97362E“0S 

1b944<*0E-07 

1,944A0E-C/ 

NASTRAN 


Eb66259£-06 

loS2l5S£-09 

2o0864lE-06 

6b8B931E-07 

«7o46428£-07 

«5ol4ll4E»06 

=iplS829E-06 

6,04177E-06 

rotations 

AT 

17 

18 







KU 


l,9AAA0E-07 

Eo9aA90E-07 







NASTRAN 


7oI57J8E-07 

1p70A39E°06 
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1Pfltt*Vim 8<>®!«i*ip5 J'wa*wTj;» &■’**■'•<* *'|i H^HHv 


0 


K 


t ROTATIONS AT 
^ <U 

5 MASTRAN ft 

? ROTATIONS AT 
f, 'ey 

NASTRAN 

[ rotations at 

<U 

‘1 nASTRAN 


Table 29 (Continued) 


KU® AND NASTRAM® ROTATIONAI, INFLUENCE COEFFICIENTS FOR BUILT“UP WING 6 

<ALU ROTATIONS ARE -BASED ON A IL8» LOAD) 


LOAD AT POINT 16 
e 0 ae»»oooo<M»oo{»& 


1 

2 . 

3 


5 

6 

■»A,722A!E“07 

-Ao722AlE"07 

"-4.722A1E-07 

-A,722A1E-07 

-4o72241E°07 . 

=4o7224lE-07 

-1,S7089E-06 

•lo20Bl6E'-06 

-3o79177E-07 

8o573A9E-08 

!<>0aO32E°06 . 

“lft72397E-06 

9 

10 

11 

12 

13 

14 

-A.722A1E-07 

«A.722«Jl£»07 

®«ft722AlE-07 

-l,S7b9de-07 

-2o09n9E-07 

*>2o6749gE-07 

-1.0A356E-06 

K78920E-06 

-2,63033E-06 

°Aol2a9lE*C7 

-9,01fe90E-07 

-9o60323E-07 


17 18 

■-A, 7 a 2 AlE -07 “Ac 722 AlE -07 

6oA5089E-U6 -5.43373E“0tt 


7 8 

--itftTZSAlE-OT =A„722i;>lE-07 i 

-lo77A89E-06 -1.AS909E-06 i 

15 16 I 

-3.5S061E-07 -A.722A1E-07 ! 

-5.09648E-06 -2,50725£-06 


t 


load at point 17 


60000000 


ROTATIONS 

AT 

1 

2 . 

3 

4 

5 

6 

7 

8 

i «tu 


-^3»67007E-06 

»3.67007E''06 

»3o67007E°06 

•»3,67007e»06 

»3«67007£=06 

■’2o6l992E~06 

°3o67007E-06 

°3.67007E‘*06 

r nastran 

AT 

=2.06068E-06 

-2®10290E-06 

o2ol0438E°06 

“1o69062E-06 

-l«463a4E-06 

•=l®40786E-06 

°1.58554E-06 

-1.93983E-0S 

? rotations 

9 

to 

U 

12 

13 


is 

1 6' 

i tu 


-3.67007E-06 

-3,67007E'-06 

“3,67007E*06 

-2.99750E-07 

-4®47401E-07 

-6®S0661f-07 

-1 »oaeo7E-06 

-2.05Sl‘*E-06 

1 MASTRAN 

’ rotations 
- -to 
' masthan 

AT 

-KfleB39E-06 

17 

' -3,67007E-06 
"3® 16249E-06 

-2®06lA8E-06 

IB 

-3.67007E-06 

9®66009E«>06 

2«199B7E-06 

»3®24231£-07 

-S,74<ftlie-07 

-8.37300E-07 

•1®0J051E-06 

-3®B£.407E-06 


rotations at 

<U 

nastmaw 
rotations at 

tu 

nasthan 

ROTATIONS AT 
4 U 

^ASTISAN 


1 . 

* 9 „ 2365 ge «06 

° 2 * 19556£"=06 

9 

-9o23662E-06 

-2»fi6335E-06 

17 

•>6o67A93E-06 

®3„82613E-06 


2 

■=' 9 <,S 3662 E “06 

= 2 ft 7 l 759 E =06 

10 

-9,23662E-06 

“3.26371E-06 

IB 

- 9 , 23662 E >06 
“9o I3196E-06 


LOAD AT POINT 10 
6 &ea« 6 eaooo 60000 


3 

4 

5 

6 

7 

8 

<=»9o 23662E“06 . 

“9 o23662£<>06 

=9o23662E=06 

■»4*73760E=06 

°6<.87495E-06 

«9,23&62E^06 

®3d4B709E»06 

°4,1720lE-06 

*-4o43544E“06 

■=io0S055E=06 

'■IoA4629E-06 

-1c89691E-06 

U 

12 

13 

14 

15 

16 

-9®23662E-06 

=4,4180JE-07 

-6®85684E»07 

-Io03382E“>06 

-1®021O9E-(J6 

“3®638Q4E»06 

'=>4*56904E—06 

*1®84235E“07 

=3®85793E-07 

-S*132BSE-07 

-8»22'ft92E-07 

-7.2429AE-07 


H,«oS, OF DIFFERENCES = l,93366E-07 
UIAAIMIJN ERROR ^ Ao6269I£°06 


BSii 


O 

IV 


k 

T 






^iSI j 


i-l ff.Yr-5>''-f 


J^-Si fJ^I 8@^ 


i^M ii!^ 


Table 30 

experimental- and nastrAn. deflection influence coefficients for built-up wing t 

(ALL OEFLECTXONS ARE BASED ON A lOOLBo LOAD) 


: 0£FLo AT 

£JtPo 
MASTRAN 


I 

.0422 

,03;j6 


load at point 1 


eeoaaoooouooa'ooo 


;; 

3 

4 

5 

6 

7 

a 

9 

10 

11 

12 

13 14 

03S:i 

.0292 

.0238 

.0196 

.0214 

.0223 

.0195 

.0160 

.0132 

.0103 

.0050 

.0066 .0080 

0296 

.0249 

.0206 

.0167 

.0153 

.0167 

.0154 

.0132 

.0106 

.0079 

.0028 

.n045 .0050 


15 lb 
.0072 ,0060 
.0047 .0039 


17 19 
.0096 .0032 
.0031 .0019 


OEFLc at 

EAPo 

<^)A5TRAN 


1 

2 

3 

4 

5 

6 

0353 

.0419 

.0372 

.0324 

.0290 

.0146 

0298 

.0340 

,0301 

.0269 

.0238 

.0117 


load at point 2 

o o D e « '!> «» O-D {> o o 

7 8 9 10 n 12 

.0192 .0216 ,0206 ,0l79 .0162 .0032 

.0151 .0163 ,0157 .0141 .0119 .0018 


13 

14 

15 

16 

17 

19 

.0050 

.0073 

.OOBl 

.0077 

.0068 

.0056 

.0034 

.0045 

.0049 

.0047 

.0042 

.0,030 


D£FL, at 

£AP. 

MASTRAN 

1 

.0292 

.0249 

2 

.0372 

.0301 

3 

.0442 

.0352 

4 

,0440 

.0341 

S 

,0428 

.0328 

6 

.0104 

.0087 

load at point 3 

oaaoo.fi. 

7 fl 9 10 

.0156 .0203 ,0247 .0243 

,0128 .0156 .0175 .0178 

U 

.0244 

.0169 

12 

.0020 

.0011 

13 

.0036 

.n02S 

14 

.0060 

.0038 

15 

,0076 

.0047 

16 

,0088 

.0052 

17 

.0096 

,0054 

18 

, 0086 
.0047 

oeFL. at 

£11P. 

nastram 

1 

.0238 

.0206 

2 

.0324 

.0269 

3 

.0440 

.0341 

4 

.0560 

.0428 

5 

.0606 

.0441 

6 

.0078 

.0063 

load at point 4 

i) O O 0 l> 0 O 0 {ft 

7 8 9 10 

.0132 ,0186 .0260 .0318 
.0106 .0142 .0179 o0?l2 

11 

,0344 

.0232 

12 

.0008 

.0005 

13 

.0026 

.0017 

14 

.0051 

.0031 

15 

.0070 

.0043 

16 

.0094 

.0054 

17 

.0127 

.0065 

18 

.0125 

.0068 

OEFio at 
gap. 

MASTRAN 

1 

,0196 

.0167 

2 

.0290 

.0238 

3 

.0428 

,032B 

4 

.0606 

.0441 

5 

.0742 

.0587 

6 

.0056 

.0042 

load at point 5 

O 0 H IH> O o 0 0 0 D 0 fi 0 O 4 

7 e 9 10 

.0108 .0172 ,0258 ,03B0 

.0085 .0126 .0177 ,0238 

11 

.0448 

.0302 

12 

®.oooi • 
.0001 

13 

.0016 

.0010 

14 

.0042 

.0023 

15 

.0065 

.0Q37 

16 

.0098 

.0054 

17 

,0142 

.0075 

18 

,0167 

.0092 

OEFLo at 

EMRo 

MASTRAN 

1 

.0214 

.0153 

2 

.0146 

.0117 

3 

.0104 

.0087 

4 

.0078 

.0063 

S 

,0056 

.0042 

6 

.0207 

.0144 

1 

load at point 6 

004404 o4>aoaooao« 

7 8 4 10 

offil40 ,0092 ,0062 .0046 

.0094 .0068 .0049 .00)2 

11 

.0025 

.0017 

12 

.0080 

.0037 

13 

.0074 

,n044 

14 

.0054 

.0033 

15 

,0042 

.0023 

16 

.0026 

,0015 

17 

.0014 

.0009 

18 

.0002 

.0002 


O 

u> 
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l^cUutiM 
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EXPERIMENTAL^ 


Table 30 (Continued) 


nastran= deflection influence coefficients for built-up wiwe 7 

(ALL DEFLECTIONS ARE BASED ON A lOOLBe LOAD) 


OEFL, at 

1 

2 

3 

6 

5 

ERP.' 

.0223 

,0192 

.0156 

.0132 

,0108 

mastran 

.0167 

.0151 

.0128 

.0106 

.0085 


LOAD AT POINT 7 
eheoooaooaoooo-ttoe 

6 7 B 9 !0 11 12 

o0166 ,01B7 «0138 .009B a0079 «0062 o0Q38 

o009A *0126 o 0092 .0073 .0057 oOOAl .0019 


13 

16 

IS 

16 

17 

18 

,00SA 

.0072 

,0060 

.0062 

,0030 

.0016 

.0032 

.0037 

.0032 

,0026 

,0017 

.0009 


0 £FL. at 

£XP, 

MASTRAN 


1 

2 

3 

6 

5 

6 

,0195 

,0268 

.0203 

.0186 

,0172 

.0092 

oOl5*» 

.0163 

.0116 

.0162 

,0126 

.0068 


load at point 8 

SOOOODOOaOOOOOO'O 

7 a 9 10 11 12 

,0138 .0183 o0l3A .0112 ,0103 ,0022 

,0092 .0123 .0093 ,0Q79 .0065 .0011 


13 

16 

15 

16 

17 

IS 

0037 

,0060 

.0072 

,0058 

.0069 

.0039 

0022 

.0032 

.0036 

,0031 

,0026 

.0018 


OEFL. at 

SAP. 

mastran 

1 

.0160 

.0132 

2 

,0206 

.0157 

3 

,0267 

,0175 

6 

,0260 

,0179 

5 

.0258 

.0177 

6 

.0062 

,0068 

load At point 9 

onooQOooooaitotfoo 

7 8 9 10 

.0098 ,0136 ,0196 ,0173 

,0073 .0093 .0119 ,0106 

11 

.0165 

,0099 

12 

.0010 

..006 

13 

.0026 

,ft016 

16 

.0063 

.0026 

15 

.0062 

.0032 

16 

,007t» 

.0037 

17 

,0076 

.0036 

18 

.0067 

,0031 

OEFU. at 

£KP. 

vastran 

1 

,0132 

,0106 

2 

,0179 

.0161 

3 

.0263 

.0178 

6 

.0316 

.0212 

5 

,0380 

,0238 

6 

.0066 

.0032 

load at point 10 

eSQOOOoOOOQOoOoa 

7 8 9 10 

.0079 .0112 .0173 .0265 

,0057 .0079 ,0106 ,0156 

11 

.0269 

.0167 

12 

.0006 

.0002 

13 

.0017 

.0009 

16 

.0031 

,0017 

15 

.0069 

.0026 

It 

.0072 

.0036 

17 

.0116 

.0067 

18 

.0110 

,0051 


D£FLo at, 

fAPo 

taASTRAM 

1 

.0103 

,00?9 

2 

,0162 

,0119 

3 

,0266 

.0169 

6 

,0366 

,0232 

5 

,0668 

,0302 

6 

.0025 

.001? 

load at point 11 

7 8 9 10 
.0062 .0103 ,0165 ,0266 
,0061 ,0065 .0099 .0167 

11 

.0389 

,0228 

12 

=,0002 

°,0OOl 

13 

.0006 

.0003 

16 

.0026 

.0011 

IS 

.0060 

.0020 

16 

,0076 

.0033 

17 

,0123 

,0053 

18 

.0162 

.0077 

QEPto at 
E«P o 

mastran 

1 

,0050 

.0028 

2 

,003? 

,0018 

3 

,0020 

ooon 

6 

,0008 

.0005 

5 

°,0001 

.0001 

6 

.0080 

.0037 

1 

load at point 12 

• a^oooooooooaooi} 

7 8 9 10 

,0038 ,0022 ,0010 ,0006 

,0019 ,001] ,0006 ,0002 

ll 

°o0002 

=,0001 

12 

.0113 

13 

,0060 

,0019 

16 

.0020 

,0008 

15 

oOOll 

.0006 

16 

,0006 

.0002 

17 

.0002 

.0000 

18 

».0003 

<>.0001 


o 

■p> 




|r^ 
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Table 30 (Continued) 


experimental^ and nastram- deflection influence coefficients for built-up wing 7 

(ALL DEFLECTIONS ARE BASED ON A lOOLBo LOADH 


load at point 13 


O O O (» a 4} O i>^{> O {>$ 


I'OEFLo AT 

fiRPo 

i'.MASTRAN 

1 

e006& 

oOOAS 

2 

oOOSO 

o003<» 

3 

,0036 

,0025 

A 

,0026 

,0017 

5 

,0016 

,0010 

6 

,0074 

,0044 

7 B 9 10 

,0054 ,0037 ,0024 ,0017 

,0032 ,0022 .0014 ,0009 

11 

,0006 

,0003 

12 

,0040 

,0019 

13 

,0082 

,0048 

14 

,0037 

,0017 

15 

,0020 

,0009 

16 

,0012 

,0005 

17 

,0007 

.0002 

IB 

,0001 

-,0000 

^ OEFLo at 

S £RPo 
'f MAS7RAN 

1 

oooao 

oOOpO 

2 

<,0073 

„00AS 

3 

,0060 

.0038 

A 

.0051 

,0031 

5 

,0042 

,0023 

6 

,0059 

,0033 

load at point 14 

e « o o D o o 0 o a <7 1» o o o a 
7 8 9 10 

.0072 ,0060 ,0043 ,0031 

,0037 .0032 ,0024 ,00l7 

11 

,0024 

,0011 

12 

,0020 

,0008 

13 

,0037 

,0017 

14 

.0074 

,0045 

15 
,0042 
■ 0017 

16 

,0021 

.0009 

17 

.0014 

.0005 

18 

,0010 

,0002 

^ OEFLo at 
^ ERPo 

; mastran 

1 

O00T2 

p00A7 

2 

oOOBl 

,0OA9 

3 

,0076 

,O0A7 

A 

,0070 

,OOA3 

5 

,0065 

,0037 

6 

,0042 

,0023 

load at point is 

0 e a o {> 0 1> 0 0 0 <7 4> o O' 

7 8 9 10 

,0060 ,0072 ,0062 ,0049 

,0032 .0036 ,0032 ,00?6 

11 

,0040 

,0020 

12 

,0011 

,0004 

13 

,0020 

.0009 

14 

,0042 

,0017 

IS 

,0073 

.0042 

16 

.0035 

.0015 

17 

,0026 

,0004 

18 

,0018 

,0005 

y 

l OEFLo at 

f, g»p, 

t nastran 

1 

,0060 

o0039 

2 

0OO77 

„00^7 

3 

,0088 

,0052 

A 

,009A 

,0054 

5 

,0098 

,0054 

6 

.0026 

,001s 

LOAD at point 16 

7 e 9 10 
,0042 ,0058 ,0074 ,0072 
,0024 ,0031 ,0037 .0036 

11 

,0074 

,0033 

o‘boo6 

,0002 

13 

,0012 

.0005 

14 

.0021 

,0009 

15 

.0035 

.0015 

16 

,006i» 

,0031 

17 

.0048 

.0017 

18 

,0040 

.0012 

f 

1 

t SEFLo at 

EX®o 

1 <aAS7RAN 

j.i’ 

i 

aOOAS 

0 00 3 1 

2 

,0066 

,00A2 

3 

.0096 

,005A 

4 

,0127 

,0065 

S 

,0142 

,00>5 

6 

dOOlA 

,0009 

load at point 17 

0300000000000000 

7 ‘ 8 9 10 

,0030 ,0049 ,0076 ,0U6 

,0017 ,0026 ,0036 ,0047 

il 

,0123 

,0053 

12 

,0002 

oOono 

13 

,0007 

,0002 

14 

,0014 

,0005 

15 

,0026 

,0009 

16 

,0048 

,0017 

17 

,0108 

,0047 

18 

,0096 

,0026 

f. 

1 

% 

{ DEFLo at 

!:' gXPo 
1 >^AgTRAN 

i 

,0032 

oOOlB 

2 

c0056 

o0030 

3 

,0080 

,00A7 

4 

,012s 

,,0068 

5 

,0167 

,0092 

6 

,0002 

,0002 

LOAD at point 18 

000000O000O00000 

7 6*9 10 

oOOie ,0039' ,006? ,0110 

o0009 eOOlB ,0031 ,0051 

. n 

,0162 

,0077 

12 

»o0003 

<’,0001 

13 

,0001 

°,OOO0 

; JA 
.0010 
,0002 

15 

,0018 

,0005 

16 

,0040 

,0012 

17 

,0096 

,0026 

18 

,0189 

,0068 


i 
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Table 31 

SWFUUENCE COEFFICIENTS FOR BUILT-UP WING 7 
S AIRE BASED ON A IL8o LOAD) 


! 





LOAD 

AT POINT 1 





f * 





aaaaoaotf oaaaoaoa 





1 

DOTATIONS 

AY 

1 

2 

3 

4 

5 

6 

7 

8 

1/ 

<U 


7oA9K5E»06 

7,A9l45E°06 

7o^9145E=06 

7,,4914S£-06 

7.,49145E-06 

9t6752SE-07 

2o34055E-06 

3.60763E°0& 

j!' 

^ASTRAN 


7oIAB5AE=06 

l.tl700E°05 

8oS2&l9E°06 

7o707U£-06 

7<,44906£-06 

-5oS3979E-06 

K25273E-06 

3.84S02E-06 


ROTATIONS 

AT 

9 

10 

U 

12 

13 

14 

16 

16 

1' 

tu 


5o087S6E-06 

7,49U5E-06 

7.«f9K>SE-»06 -1,66811E-07 

-3o34951E-07 

-3»58002E-07 

7.6B811E-06 

9,67526E“07 

(: 

nastran 


■ AcA7375E*»06 

A,a9A2]E-°06 

5o^ 7393£-06 »3.S2naE*06 

->Io»5?22E-06 

io6043lE-07 

1*25691E-06 

i.5547b£-06 

1 

t; 

rotations 

AT 

17 

IB 








<0 


2o3A055E-06 

3,60763E-06 








nastran 


2oU519E-06 

3,0353SE-06 








LOAD AT POINT 2 

aaa«eoi>oi»ito«»ii'Oo 


' rotations 

AY 

1 

2 

3 

4 

5 

6 

7 

a 

r <0 


1,AS614E«06 

3.904B2E-06 

3o904B2E-06 

3o90‘'S2E-06 

3<.90482E»06 

=7c.676l4E=07 

’•4<.36BI8E-07 

-K6682HE-08 

NASTHAW 


“l»l3750E-06 

1.44621E°07 

B«6l235E-=06 

6,63-i08E-06 

6.42534E-06 

-4(.829S4E-06 

“•3o9??83E-a6 

-4. i4ws«*e-o7 

i rotations 

AT 

9 

10 

U 

12 

13 

14 

16 

lb 

^ <u 


5.66721E-07 

1.&6614E-06 

3,90482E-06 

-2,12102E-07 

-4o75015E-07 

= 7<.82243E-07 

-0,67218E-O7 

-7.67614E-07 

j nasthan 
■ rotations 

i <u 

1 NASTRAN 

AT 

2<,66aUE-06 

17 

=4 .,3681 BE- 07 
lo49630E-06 

3*23319E»06 

18 

-l.bb828E-08 

3.03008E-06 

4aD3660E-06 “2,bl757£-o6 

load at point 3 

°2o03686E-06 

-1.39902E-O6 

-7«74450E-08 

7oB9670E-07 

ROTATIONS 

AT 

1 

2 

3 

4 

5 

6 

7 

8 

• 1U 


«4»|79i6E=06 

■=>4o22304E'“06 

=4o22304E=06 

■=4,22304E»06 

<=>4«£2304E°06 

-2o5027SE=06 

»3o21419E°06 

«’3o6410OE'=O6 

NAS TRAN 


o9»60195E-06 

«*l*il634E-05 

°3,77937E°06 

3o76434E-06 

2,59O06E°O6 

=6» l0078E<=06 

*=*5b44491E<»06 

~SoQl830E-06 

: ROTATIONS 

AT 

9 

' 10 

11 

12 

13 

14 

15 

15 

. <U 


-3o9S6l2E»06 

-4«17918E*06 

=4o22304E»06 

-2o5?392E-07 

-6,i5o79E“07 

•■1 »206ASE*06 

°U81132E»06 

-2<,5027bE-06 

NAS’TRAN 

ROTATIONS 

<U 

NASTRAN 

AT 

■*2o0S656E-06 

17 

“3ii21419E“06 

4.62S73E-07 

1.01893E^O& 

18 

~3c64l00E°06 

2„190B2E«>06 

1 00959 7E-06 

«>1.87y9bE-06 

-2o£l269E=06 

“1,93840E"06 

•1o43400E°06 

-7.S3174E-07 


O 






|^¥S?fi 1^^ 1^'’* 
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Tgble 31 (Continued) 


KU- AND NASTRAN- ROTATIONAL INFLUENCE: COEFFICIENTS FOR BUILT«UP WING 7 

<ALL rotations ARE BASED ON A 1LB« LOAD) 






LOAD 

AT POINT A 









i>e0000o00fi«0»t>t}<! 





aOTATiONS 

AT 

1 

2 

3 

A 

5 

6 

7 

8 

<tu 

0 

=ioO0lA5E-05 

-l.a3509E-05 

=lo23b09E»05 

l,23b09E-05 

•»1*23509E-*05 

-4o23789£-06 

“S«991S6£-06 

-7.26531E-06 

*»JAS73AN 


= UlA)8SAE-05 

-i..2385AE-05 

=l„67S0Se°05 

l,03b7JE-05 

l»67S6lE->0& 

'■5o49S66£=06 

‘'6o67866E-06 

°6,75674E-06 

aOT&yjONS 

AT 

9 

10 

11 

12 

13 

14 

IS 

16 

■tu 


-8.A7796E-0A 

-1,Q01ASE“05 

-U23509E-05 

3,026aJ£-07 

"7.5S143E-07 

-K63072E-06 

“2,75S42E-06 

-4.2378'*E-06 

VASTRAN 


-7„17732E-06 

-5.3A209E-06 

=lo984l7E“0b 

l„3509SE-06 

-1.99097E-06 

-2.36026E-06 

“2.20421E-06 

-2.39660E-06 

ROTATIONS 

AT 

n 

18 







<0 


-5.99156E-06 

-7.26S31E-06 







nastran 


-1.600B1E-06 

8.25332E-07 











LOAD 

At point 5 









od «> o o r a « o t> o 





ROTATIONS 

AT 

1 

2 

3 

A 

S 

6 

7 

a 



-l,.5aA98E-.0S 

-2,0A7B7E-05 

-2,047e7E»05 

2,0A}'87E-05 

-2.04787E=05 

-5o97303E-06 

°6.7b893E-06 

-1.08896E-05 

nastran 


-1 .2097JE-05 

-1.50A15E-0S 

-U88469E-05 

2.50S4toE-0S 

-2.82432E-0S 

-5.U571E-06 

-6.99SS9E-06 

-8.ASSOIE-06 

rotations 

AT 

9 

10 

U 

12 

13 

14 

15 

16 

<(U 


-1 ,2999BE-0S 

-loSeA9BE-05 

-2.04787E-05 

3,^4 797‘*e*o7 

-8t95207E-07 

-2.054y7E-0b 

-3.699b2E-0b 

-S.97303E-06 

nasthan 


-1 aOSiTfeE-OS 

-U21851E-05 

-K18045E-05 

8.37b07E-07 

-l,7d920£-06 

-2,436, 7E-06 

-2,901 18E-06 

-3.75840E-0b 

rotations 

AT 

• 17 

18 







TU 


-B,76«93E-06 

-1.08896E-05 







njastran 


■»Ao2750AE”06 

-lo7tt973E-06 








■ 



LCAO 

at point 6 














ROTATIONS 

AT 

\ 

2 

3 

4 

5 

6 

7 

8 



3,728b9E-(lS 

3..728&9E°'06 

3<.72869E-06 ' 

3.72e69E-o6 

3<,72B69E°06 

3,72a69E°06 

3o72869E°06 

3,72869E-06 

NASTRAN 


8*30337E-06 

5a8l932E=06 

S»17306E-06 

4j l0^7ftE'“06 

3.93197E-06 

6,6a998E-06 

6«46920E-0& 

3,99a11E“06 

ROTATIONS 

AT 

9 

10 

U 

12 

13 

l4 

1 5 

16 



3o728b9E-06 

3.72889E-06 

3o72869E-06 

3.206&JE-08 

2,85461E-0B 

S.20S76E-07 

1.72331E-06 

3,72869E-06 

NASTRAN 


3c.T96ABE-06 

2.794KE-06 

2,93807E=06 

2„8993d£-06 

l,Oa234E~06 

io97850E-06 

lo7flCa0E-06 

1.37084E-0O 

rotations 

AT 

17 

18 







TO 


3.72869E-0& 

3„72869E-06 







nastran 


l,S36A8£»0d 

U4610SE-06 

■ 

* 


0 


107 


[ 







II 

s§ 


Table 31 fContinued) 

KU- AND NASTRAN= ROTATIONAL INFLUENCE COEFFICIENTS FOR BUILT=UP WING 7 

{ALL rotations ARE BASED ON* A ILBe LOAD) 




LOAD at point 7 
a*o«eO{v»i>oeee«oo 


1 

DOTATIONS 

AT 

1 

a 

3 

A 

5 

6 

7 

8 

\: 

<U 


2,a60G5e<>06 

2<,8&00SE°06 

2o6B00SE‘>06 

2,8600Se*06 

2o86005E^06 

1oA1A08E=06 

2,8600SE=06 

2,9600SE-06 

1. 

VASTRAN 

(> 

S.S5a53E°06 

AcI7828£->06 

3o8&A98E»06 

A,2A25bE-06 

3ci9386aE°’06 

=9o01209E=06 

1.9S89IE-06 

6® A3A6 7E=06 


aoTATlONS 

AT 

9 

10 

U 

12 

13 

lA 

AS 

lb 


<u 


2oB6005E>06 

ao8&005E°06 

2.8&00SE-06 

°9,2A82Ae-08 

=1»5829AE-07 

-A.53AS2E-08 

A,63915E-07 

1 ,AlA08E-06 

1 

mastran 


2685693E-06 

2.983A3E-06 

3,099e5E-06 

’-U&AiaiE-OB 

-Io5l6AlE°06 

5o 1562AE-07 

1»32610E-06 

1.2760SE-06 


ROTATIONS 

AT 

17 

IB 






1 



2„86005E-06 

2o86005£"06 







IS^- 

ii-' 

'dASTRAN 


1<,A5607E-06 

1.77290E-06 







Jf. 

?■ 





LOAD 

At point 8 















g 

rotations 

AT 

1 

2 

3 

A 

5 

6 

7 

8 

Si' 

•(U 


5oS8745E-07 

5c587<tSE»07 

5,5a7-feSE°07 

5,S87ASe-07 

5,S87A5E“07 

°3*2I0S6F=07 

8,26792E-08 

5.Sa7<»5E“07 

if.'. 

NASTUAN 


-3,1B676E-06 

-l<,23377E-07 

2»A6176E°06 

2,3308bE-06 

3*S9575E°06 

°2p01797E»06 

-6.71A3lE*0ft 

1 .R533/E-07 


ROT A I IONS 

AT 

y 

10 

U 

12 

13 

lA ' 

IS 

lb 


<tu 


5.SB7‘*SE-07 

5,b87<tSE»07 

5.S07ASE-O7 

-I.3777JE-07 

-2 0 9835 BE =07 

-Ao69SB6F.-07 

-A,a0lHAE-07 

-J.210^bE-0 7 


masthan 


5o726B&E-06 

l<,893&Ae-0« 

2t9Q980E>06 

■*i,8BS2i£-06 

”S<,A63IAE=06 

-1.26A06F-OB 

l.55yi7E-0? 

1.06957E-06 


rotations 

AT 

17 

18 




!5 

t; 

to 


’ fl,26792E-08 

5.SB7<tSE-07 







f: 

't' 

VASTRAN 


|„0*>99BE-06 

2.05A96E-06 








load at point 9 


ROTATIONS 

AT 

1 

2 

3 

A 

S 

6 

7 

8 

to 


«3o322^5E°06 

°3o322ASE®06 

«3a322A5E°08 

. "So 322A5E-06 . 

«3<,322A5E"06 

"2oOS619E°06 

"2®69A69E"06 

"3o06557E“06 

MASTRAN 


■»AoA71l3E=06 

-A„62A07E°08 

=2oU9AAE°06 

3ob8078E»07 

U03585E=08 

■=3oA629SE=06 

-3<.2S02AE"06 

"5o A8A27E*»06 

rotations 

AT 

9 

10 

' 11 

12 

13 

lA 

IS 

16 

to 


-3o322A5E»06 

-3»322A5E-06 

=3*322ASE»06 

-loa306AE-07 

«.A»38A22E°07 

•»a693827E“07 

«l.A2A28£-06 

-2,05&l9£-0b 

MASTRAN 


"la2037OE-O6 

3o03363E-06 

8a9595E-07 

-lo079A6E-06 

-UA3389E-06 

-lo37079E-06 

-1*A6SOAE-06 

-Ao8A0y'lE»07 

rotations 

AT 

17 

Id 







tu 


-2o49A69E-06 

-3o06SS7E-06 







MASTRAN 


7.A6976E-07 

8o2923AE-06 













d B-v— 




V 


Table 31 (Continued) ’ 

KU» AND NASTRAN^ ROTATIONAL INFLUENCE COEFFICIENTS FOR BU!LT=UP WING 7 

{ALL rotations ARE BASED ON A 1LB« LOAD) 

LOAD AT POiNT 10 


ROTATIONS AT 

■«a 

nastran 6 
rotations at 
<0 

NA5THAN 

rotations at 

<u 

nastran 


1 

-9o3016{»E-06 
■•6 o AA3SflE**04) 
9 

»?.fl<DA29E-06 

-8.57922E-06 

17 

-S,A7206E-06 

-U70472E-O6 


S 

-•9,30I60E“06 

■=6(,30179E-06 

10 

-9,30160E-06 

-A,89a?6E-06 

18 

-6.6S989E-06 

l,88530E-07 


3 

o9,30160E-Q6 

•”7o0l552E“06 

U 

“9*30160E“06 

<».598A2E-»06 


A 

-9,30160E-06 

'■S,93288e-06 

12 

-2,2835b£-07 

-7.0t4A8£-07 


5 

-9,30J60E-06 . 
'» 3 o 96 o^ 9£"06 ■ 
13 

-5o78486E<-07 

«1.11545E»06 


8 

"■3o 791330-06 
‘•2*9c}216E‘=06 
lA 

-1.3180YE-06 

-1.60763E-06 


7 

“S.A7206E-06 

'•3.96105E-06 

15 

-2.3b83BE-06 
-1 ,579J2£-06 




8 

-6.68989E-06 

-^*,071310-06 

16 

-3.7913JE-06 
-2, i'tPZ^E-Oo 


rotations 

AT 

1 

2 

LOAD AT POINT U 
3 

5 

6 

7 

8 

<u 


-K51369E-05 

-1..97A93E-05 

-l,97A93E-05 

-U97-<.93E-05 

-1,97a93E°05 

=5oS26<>7E»06 

-8,2<*9A3E-06 

-1.031A2E-05 

MASTRAW 


-6,65778E-06 

-aoS2760e-06 

-loOSeOSE-OS 

-l,19fa71E-05 

— i »A556AE-05 

=2,702560-06 

— A , 0 1 A*# 7E=06 

-5. 3(j106E-06 

ROTATIONS 

AT 

9 

10 

U 

12 

13 

1 A 

15 

16 

<tu 


-1.23661E-05 

-l<,Sl369E-05 

-1,97A93E-05 

“2, 73b^bE-07 

-7,18550E-07 

-1,7A231E-06 

-3,312A8E-0(j 

-S.526A 70-06 

nastran 


-7,251 18E-06 

-K25229E-05 

-»l ,67695E-05 

-3,l9a7l£-07 

•=9,289A2E-07 

-UAS59AE-06 

-2,03832E-06 

-3,l8695E-0ft 

rotations 

■to 

nastran 

AT 

17 

' -B.2A9A3E-06 
-A.13252E-06 

18 

-1 ,031 A2E-0S 
-A.I2746E-06 








rotations 

AT 

1 

2 

LOAD AT POINT 12 

9<»Od{>A4tOOOD'0{>DG{> 

3 A 

S 

6 

7 

8 



1o02678E=07 

1,02678E*»07 

l,02678E=07 • 

l,02b78E-07 

1«02678E°07 

S.02678E=07 

1,02678E=07 

1,026780-07 

nastran 


lc83127e=06 

. lc7A00AE=06 

Ui515S£=06 

,9,30135E=07 

8o35l8lE=07 

6o05S76E°06 

1,A82S3£=06 

1,310590-06 

rotations 

AT 

9 

10 

U 

12 

13 

lA 

15 

16 

“SU 


l,02673E-07 

1.02678E-07 

UO2670E-O7 

1,02678E-07 

lo02678E-07 

1,026780-07 

1,026780-07 

1,026786-07 

NASTRAN 


7,79896E-07 

6,3S167E-07 

6,089590-07 

Ao3l85AE-06 

3o72536E-06 

6o59099E-07 

6,768000-07 

2.966620-07 

rotations 

nu 

MA5TRAN 

AT 

17 

l,02678E-07 

2o7263lE-07 

18 

l,02678E-07 

2,S6020£-07 








O 

VO 


r*™! r 


dotations 

<u 

mastran 

JJOTATIOnS 

!<U 

'*AST«AN 

■iJOrATlOMS 

<u 

NAatHAN 


^OlAl IONS 
<tu 

vasthan 

ROfAl IONS 

■^u 

'^ASTRAN 

rotations 

<u 

MASTRAN 


ROTATIONS 

MASTHAN 

ROTATIONS 

<0 

MASTRAN 

rotations 

<tu 

MASTRAN 




Tfif. 




■ */»TS<Kn'1 ttSPeSSf 


Table 31 (Conti nuedj 


KU« 


AND NASTRAN= ROTATIONAL INFLUENCE COEFFICIENTS FOR BUXLT«UP WIN6 7 
(ALL rotations ARE BASED ON A ILBo LOAD) 


P — 


AT 


0 

AT 


AT 




LOAD 

at point 13 







« fr 0 « <0 O « O O 0 « O 4>0 





1 

2 

3 

A 

S 

6 

7 

8 

2.05203E-07 

2.05203E-07 

2,05203E-07 

2,05203E-07 

2,05203E=07 

2.0S203E-07 

2,05203E-07 

2»0£203E“07 

1.107A2E-06 

2.137SOE-06 

l,6592<i>E-06 

K3512BE-06 

1.3029SE-06 

1o2042SE-06 

U72A48E-06 

1.57651E-06 

9 

10 

11 

12 

13 • 

14 

15 

15 

2,05203E“07 

2.O5203E-07 

2,0S203E-»07 

4„22621E-08 

2o05203E°07 

2.05203E-07 

2»0S2iJ3E-07 

2.05203E-Q7 

K2AAA6E-06 

9.72608E-07 

9o97l58E-07 “8.03360E-06 

3,185S4E-07 

4.49371E-06 

6,966H0e-07 

6.5&087E-07 

17 

18 







2,05203E-07 

2,05203E-07 







A,38il7E-07 

■A.77A63E-07 








AT 


AT 


AT 




LOAD 

AT POINT 14 












1 

2 

3 

4 

5 

6 

7 

8 

2.57311E-07 

2.67311E-07 

2o673UE°07 

2ct7jil£-07 

2.57311E»07 

2o673llE°07 

2o673UE°07 

2.67311E-07 

5oA9l97E-07 

1 ,55864E-06 

U3S7a9E“06 

l,45l?8E-0b 

1.333S2E=06 

-8o92578E-07 

8.45625E-07 

Kia329E-06 

9 

10 

n 

12 

13 

14 . 

IS 

16 

2„ft73UE-07 

2,673llE-07 

2<.673llE“07 

l.ai5AlE-08 

K83627E-08 

2.6r311E'07 

2<,67311E-07 

2.67311E-07 

1.12819E-06 

K24B05E-06 

U13085E-06 

5.603B7E-07 

"5a0077E”06 

Ul796aE“06 

5.1 ie98E-06 

5.26676E-07 

17 

18 







2,67311E-07 

2,6731lE-07 







7<,21807E-07 

6.39201E-07 








AT 


AT 


AT 


1 

2 

LOAD AT POINT 15 
eaoeoeeooooooooc 

3 ' 4 

5 

6 

7 

8 

9«3l499E-0a 

"•9,31499E-0a 

=9,31499E=0B 

•'9.3l499E“0a 

-9,3l499E<»08 

°9.3l499E“0e 

«9»3lA99E-08 

°9o3l499E»0a 

1.45S29E-06 

8»25332£-0S 

1,04026£°06 

6o56t)S9E-07 

1<>21467£»06 

=1<,10277E-06 

-1.06731E-06 

8o01045E-=08 

9 

10 

11 

' 12 

13 

14 

15 

16 

9o3lA99E-08 

-9.31499E-08 

=9o31499E»08 

»6,34449E-08 

-1.21701E-07 

-1.56930E-07 

-9.31499E-08 

=9o3l499E-oa 

9e91B58E-07 

7,a04lOE-07 

l,32117E-06 

-U00777E-06 

1.6577SE-07 

-5.41900E-0ft 

4.13892E-07 

4.9875VE-06 

17 

9„3l499E-0fl 

1.B2979E-07 

18 

-9,31499E»08 

1o06938E“06 











DOTATIONS 

<tu 

WASTRAN 

ROTATIONS 

<0 

NASTRAti 

rotations 

■iU 

IJASTRAN 


ROTATIONS 

<U 

NASTHAN 

rotations 

■lU 

EASTMAN 

rotations 

iIU 

MASTRAN 


ROTATIONS 

■<U 

nastran 

rotations 

<u 

naStran 

ROTATIONS 

>UI 

nastran 


Rq 









l._,„ 


r- 






t 


»? ia »i» g 4iJ 


\ 


Table 31 (Continued) 

KU= A^- NASTRAN* ROTATIONAL INFLUENCE COEFFICIENTS FOR 8UILT=UP WING 7 

(ALL rotations ARE BASEO ON A ILBo LOAD) 


load at point 16 


AT 

1. 

2 . 

3 

9" 

5 

6 

7 


-l,6096AE-06 

*>lo6096*E«06 

«-Io60964E'*06 

-1..6096AE-06 

«la60Q64E-0A 

°1.6096AE°06 

°1 e6096A£«»06 


“K39U5E-06 

“l.SO521E«06 

=6o6<>293E-07 

l,b993ttE-07 

^aSS980E°09 

= U29057E“06 

**U12736E-06 

AT 

9 

10 

U 

12 

13 

U 

IS 


-lo6096AE-06 

"I «6096AE“06 

“1 o6096AE“Q6 

-l<,0873bE»07 

-2o6i765E-07 

»5.Bll70E”07 

'"l«03725E-0b 


-A,26l06E-07 

5.57225E-07 

2.38S15E-07 

-2,96380e-07 

-6.20272E-07 

»5o49184E“07 

-3.I8827E-06 


AT 17 18 


-U609bAE-06 -1.60964E-06 

3»00092E-06 A»2rt90AE-07 





load At POINT IT 
aeoeeoootxtoooooo 




AT 

I . 

2 

3 

A 

5 

6 

7 


-A<,95256E-06 

'-A,95256E-06 

••A »95256E-“06 

»4„952b6E-06 

•Ao95256E»06 

=3*3aA78E“06 

■“Ae95256E*06 


-2,07978E-06 

-2<,10873E-06 

»2,S7297E-06 

-l.90t)BbE-06 

•1 c 12 aOtE“06 

-9,37590E-07 

“1p51917E-06 

AT 

9 

10 

11 

12 

13 

lA 

IS 


-A,952S6E-06 

»^.95256e-06 

"A« 9S256E“06 
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Figure 4 Built-up Wing 1 - Geometry and Details 
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Figure 5 Built-up Wings 2 and 3 - Geometry and Details 
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Figure 6 Built-up Wing 4 - Geometry and Details 
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